Introduction 


If you or a loved one has recently been diagnosed with 
prediabetes or diabetes, you are not alone. According to 
Diabetes UK, more than 4.9 million people in the UK have 
diabetes, 90 per cent of whom have Type 2 diabetes. More 
shocking is the statistic that an estimated seven million 
people in the UK have prediabetes. Just by reading this 
book, you are taking a very important step forwards in 
managing your health. 

Having a doctor tell you that you have prediabetes, or 
Type 2 diabetes is almost like running a temperature 
greater than 38°C. It’s a sign that some aspect of your 
health is off balance, and if you don’t pay attention, it can 
become much worse, potentially leading to life-threatening 
complications. Not only is diabetes linked to other chronic 
health conditions such as obesity, heart disease, and 
Alzheimer’s disease, but it is also one of the most 
devastating underlying conditions related to intensifying 
infectious diseases such as COVID-19. 

Yet we know that even with diabetes, some days we feel 
better than other days. When we stop to think about it, 
those better days are typically the ones when we have slept 
well, ate nutritious foods, and even exercised. In the very 
same way, with these very same tools, anyone can learn 
how to control their diabetes, and possibly even reverse a 
diagnosis. 

I’m on the forefront of circadian rhythm research, which 
is the science of our biological clocks. In my first book, The 


Circadian Code, I showed readers all over the world how 
every cell in the human body has a clock and keeps a 
schedule of when it is the optimal time for it to function. 
My research has fuelled a whole new way of eating, which I 
call time-restricted eating (TRE), and is more commonly 
known as intermittent fasting (IF). Basically, my research 
shows that when it comes to weight loss, it’s not only what 
you eat that makes a difference. To lose weight, it’s equally 
important to make good decisions about when you eat. My 
protocol not only works for weight loss; it also optimises 
every cell in the body, including those that monitor blood 
glucose. If we nurture our circadian rhythm, it in turn 
nurtures our health. If you can control when you eat, you 
can reverse your prediabetes, manage your long-term or 
recently diagnosed Type 2 diabetes, and lose weight along 
the way. By doing so, you can also enhance every other 
aspect of your health. 

How do I know all this? Just ask my mother. 


MEET MRS PANDA 


I am lucky enough not to have prediabetes or diabetes— 
yet. However, I know that I have a high risk for developing 
diabetes and heart disease just by being from South Asia. 
For the past eight years, I have adopted an intermittent 
fasting lifestyle in which I try to eat within a fixed 10-hour 
window most days. This has helped me shed some extra 
weight. But the best results from intermittent fasting have 
been with my mother. 

Seven years ago, my mother noticed the blood sugar 
numbers on her annual physical exams were creeping up. 
Over the next two years, her exams showed that her blood 
sugar was continuing to rise; in other words, she was 
approaching a diabetic state. Even though her doctor 
wasn’t really worried, she panicked because she knows the 
damage diabetes can cause. She had seen too many friends 


and relatives who ignored the early signs of the disease, 
and even after taking daily medications for years, they 
slowly developed heart disease, kidney disease, blindness, 
and even dementia. My mother was also less than thrilled 
about the idea of living with diabetes, having to carefully 
monitor what she ate at every single meal. 

When she first told me the news, we talked about her 
daily diet and exercise routine, because it is well known 
that the foods you eat and the amount you exercise can 
influence your blood sugar levels. Yet even though she was 
already doing everything right, the results weren’t adding 
up. As a vegetarian, she would eat more than the 
recommended portions of fruits and vegetables every day, 
and she would take a daily walk in the evenings. She was 
also fasting at least once a week for religious reasons, 
while on other days she ate dinner by 8:00 p.m. But I 
noticed occasionally, at least two or three times a week, 
she would have a cup of tea with sugar and milk around 
9:00 p.m. if she visited any of our relatives; it was difficult 
for her to decline a late-night snack. 

I knew from my previous research that by eliminating this 
occasional and seemingly benign late-night snacking, she 
may be able to see some improvements in her blood 
glucose. When I first told her this, she laughed at me. 
Besides, her doctor and other health professionals could 
not be convinced that these small late-night meals were the 
culprit, pushing her towards diabetes. 

A few months later I convinced her to visit me in the 
United States. When she lived with me for the next several 
months, she adopted my stricter rule of no food after 6:00 
p.m. In the morning, she ate her breakfast around 9:00 a.m. 
That pattern created a daily eating window of 9 hours. Over 
the next several weeks, she told me that she had never felt 
better. And when she returned to India and continued 
eating this way, her blood sugar levels declined to below a 
prediabetic level. After five months, her fasting blood 


glucose was hovering near a healthy range. Best of all, for 
the past five years, she’s been able to stay healthy and off 
all medications—just by keeping to the protocol. 

Since then, I have repeated this experiment in more than 
a dozen clinical trials. My group has worked not only with 
patients who have prediabetes but also those suffering 
from high cholesterol and high blood pressure. We always 
find that those who can follow a 10-hour IF can 
substantially improve their health. 


LET YOUR CLOCK CONTROL YOUR BLOOD SUGAR 


Now it’s time to try this experiment together. You can be in 
complete control of your blood sugar by living in alignment 
with your circadian rhythm. Not only is it easy, but also 
every aspect of your health will get better. In this book, 
you'll learn when to eat, when to exercise, when to sleep, 
when to work, and when to take your medications, if 
necessary. If this programme sounds simple, that’s because 
it is. 

Your doctor may tell you to eat less, exercise more, and 
stay away from sugar and carbohydrates. There is sufficient 
research to substantiate these recommendations. However, 
the problem is in the compliance. Experts know that to 
follow these recommendations, you have to count calories 
for every meal you eat, track and avoid the foods that are 
known to raise your blood sugar, and count how many 
miles you walk or run. If you can do this, great; many 
people with prediabetes or diabetes begin this type of 
programme and see some benefits within a month or two. 
But more often than not, the regimen becomes too difficult 
to sustain for a long time. Even though these are good 
habits to form, they are too arduous. This is where my 
research on circadian rhythm and time-restricted eating is 
opening new avenues for treating diabetes. 


Research on circadian rhythm has shown that blood 
glucose regulation is more complex than we had known 
before. When we eat, when we exercise, and how much or 
when we sleep have a big impact on our blood glucose. By 
following this programme, you may achieve your goals 
without counting a single calorie. 

In addition, you'll learn that IF has numerous other 
benefits on various organ systems, immune systems, and 
the brain, including weight loss. When it is practised over a 
few months, you can retrain your liver and fat tissues to 
break down unwanted fat and cholesterol. In preclinical 
studies, we have found a clear sign of a reduction in risk for 
heart disease. These findings are very important, because 
someone with diabetes has the same risk for heart disease 
or heart attack as a nondiabetic person who has already 
had one heart attack. We also have found that IF improves 
kidney function. One common diabetes complication is 
chronic kidney disease and kidney failure. And by losing 
weight and enhancing immunity, you are doing the two best 
things possible for avoiding COVID-19 complications. 


HOW THIS BOOK WORKS 


During the last few years, as IF became popular in the 
mainstream media, many people who had heard me on a 
podcast, followed me on Twitter, or read The Circadian 
Code would try IF and contact me with their success stories 
or to seek advice on how to implement IF in their own life. 
As I am not a medical practioner, I would always advise 
them to consult with their GP regarding my suggestions. 
Slowly I realised that my GP colleagues are busy writing 
prescriptions, and even if they wanted to help their patients 
establish an optimum lifestyle to manage disease, either 
they didn’t have enough time or weren’t familiar with the 
nascent science of circadian rhythm. But it also became 
apparent that every patient needs a lot of guidance and 


information between their visits to doctors’ offices on how 
to live a healthy life. That is why I decided to write this 
book. 

This book serves three purposes. It is a source of 
essential knowledge about the new science of circadian 
rhythm and how it relates to controlling blood sugar. It 
provides an integrated practice for both IF and optimising 
your entire circadian rhythm within your lifestyle. And it 
shares the experiences of all different kinds of people who 
practise IF and relates how they tackled the challenges to 
ultimately improve their diabetes. The beauty of circadian 
rhythm and IF is that anyone, irrespective of age, sex, 
ethnicity, or income level, can implement it in their own 
life. I hope you will share this knowledge with your family 
and community so that we can create and sustain a culture 
of (circadian) health. 

In Part I, you will learn about both the basics of circadian 
science and the latest research regarding diabetes and 
what I call “the sinister friends of diabetes”, heart disease 
and obesity. You will be able to assess your current risk for 
developing diabetes, and what you need to focus on if your 
doctor has already given you this diagnosis. You will also 
see how living out of alignment with your natural circadian 
rhythm may be negatively impacting your risk factors or 
the way you are managing your diabetes right now. 

In Part II, you will learn how to get back into better 
alignment. You will discover how to be successful with IF, 
which is a critical tool for better regulating your blood 
sugar levels. You will not only determine when is the best 
time to eat but also what you should be eating. As you 
probably know, exercise and good sleep are also critical. 
Now you will learn when is the best time to exercise and 
which types of exercise are best for managing diabetes. 
Lastly, you will learn more about the importance of sleep 
and how to limit light exposure at night: each play an 
important role in managing diabetes. 


In Part II, you will first learn how to understand exactly 
what your doctor is trying to tell you during your checkups. 
You will then learn how to make the most of every 
appointment with your GP and how to introduce him or her 
to circadian science so you can better manage your 
diabetes. Then, you will put everything you’ve learned to 
the test, and participate in a 12-week health challenge that 
will get you the results you are looking for. It is hoped 
you'll believe as I do that living in alignment with your 
circadian rhythms is the easiest way to maintain good 
health over the long run. 

What do you have to lose? Let’s get started. 
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CHAPTER 1 
Diabetes Explained 


The diabetes discussion begins and ends with food. Our 
meals contain one or more of three macronutrients: 
carbohydrates, proteins, and fats. As soon as we eat, the 
digestive juices in our gut break these macronutrients into 
the smallest molecules so that our cells, all over our body, 
can use them. Fats are broken down to simpler fatty-acid 
molecules; proteins are broken down to amino acids; and 
carbohydrates are ultimately broken down to sugars such 
as glucose. These fatty acids, amino acids, and glucose 
molecules are released into the bloodstream, where they 
travel to the different organs to power our cells, repair 
them, and make new cells. 

For most of us, carbohydrates are at the heart of each of 
our meals: cereal for breakfast, a sandwich for lunch, pasta 
or rice with dinner. So, it is not surprising that out of the 
three key macronutrients, we have an abundance of 
sugar/glucose molecules floating in our bloodstream. 
Sometimes, our meals are so ladened with sugar that we 
couldn’t possibly use all the sugar that we eat immediately. 
So, just like we store petrol in our car’s petrol tank, the 
body has created a way to store glucose and the other 
macronutrients we eat and use them judiciously between 
meals. For instance, a glass of juice or fizzy drink typically 
has 39 grams of sugar, and if all of it entered our blood 
without getting absorbed in our cells and organs, our blood 


sugar would rise to a life-threatening level. Therefore, 
within minutes of eating, hormones sense the arrival of 
carbohydrates and prepare the liver, muscles, and fat 
tissues to store most of the carbohydrates or sugar we just 
ate. The sugar is stored in the form of glycogen and, to 
some extent, body fat. Fatty acids are stored as fat, and 
amino acids are stored as proteins. 

Almost every cell in our body and brain loves glucose as a 
source of energy. In fact, our body constantly needs energy 
—much more often than the number of times a day we eat. 
So, just as we have a process for storing nutrients, our 
body has different mechanisms to sense our level of 
physical and mental activity, and releases just enough 
stored energy to support it. Between meals, our body has to 
predict our energy demand and accurately release just the 
right amount of glucose from the stored glycogen. When 
the glycogen store gets low, the body can then break down 
stored fat to supply energy to many cells. Our body can also 
use some stored proteins and convert them to glucose. 

These two mechanisms—how we both store and release 
glucose—are at the heart of controlling how much sugar is 
in our bloodstream at any given time. When we can 
maintain this delicate balance, we have health. But when 
blood glucose levels are too high after a meal, or the body 
releases too much glucose from storage on demand, we 
have problems. 


ONLY 5 GRAMS OF SUGAR 


A healthy adult body is designed to have between 4 and 6 
grams of sugar in the blood—just one teaspoon—no matter 
if you have just finished a heavy meal, are in the middle of 
a marathon run, are deep asleep, or have not eaten fora 
day. Just like a fish in a fish tank, where even the slightest 
change in water quality can make the fish sick, every cell in 
our body performs best within a narrow range of blood 


sugar. When the exquisite mechanisms that sense and 
regulate our blood glucose levels go even slightly off, there 
is a grave danger that brain and body cannot perform well. 
If your blood sugar falls below 3.5 grams, you may notice 
that your vision begins to blur, or you feel dizzy. This is 
referred to as hypoglycaemia. 

Since we almost always eat more carbohydrates/sugars 
than we need to support a healthy blood sugar level, and 
our body has plenty of stored carbohydrates (glycogen) and 
alternate sources of glucose (protein), most problems with 
blood glucose regulation result in too much sugar in our 
blood. If your blood sugar rises above 6 grams and stays 
there for long periods of time, you will develop diabetes. 

But let’s not get ahead of ourselves. First, let’s talk about 
what happens to your health when things go right. When 
your body is working optimally, it can regulate blood 
glucose levels precisely through a variety of players that 
mostly fall into four major groups: energy sensors, 
hormones, hormone sensors, and gates that allow glucose 
to pass through the cells. The most important of these are 
the hormones and their sensors. And the most important 
hormone is insulin, which is produced from a few thousand 
cells in our pancreas. Insulin’s “hormone sensor”, or 
receptor, is present in almost every cell in our body. 

When we eat, digested carbohydrates from our food rush 
into the blood and our blood glucose level quickly goes up— 
within minutes. This blood glucose increase is sensed by 
the pancreas, which releases insulin. Insulin is responsible 
for opening the door on every cell to let in the glucose so it 
can be used for energy. It’s like the electronic signal from 
your garage door opener that connects to a receiver (the 
insulin receptor) to open the garage door so you can drive 
your car (glucose) into the garage (a cell). The same insulin 
code can open nearly all the doors in all the cells, including 
the liver, muscle, and fat cells. This is important because 


these cells absorb and store most of our excess carbs so 
that your blood glucose level comes back to normal within 
an hour or two after a meal. 

You may need to release some glucose from storage to 
power your body and brain. Usually this happens several 
hours after a meal, when the easiest available glucose 
begins to decline, or if your body suddenly needs extra 
energy, such as when you are running or doing strenuous 
work. Our brain alone consumes up to 5 grams of glucose 
every hour. If an average-size adult is walking briskly (4 
miles/hour), they are using an energy equivalent of 1 gram 
of glucose every minute. These conditions require releasing 
some glucose from the stores, or if the store is running low, 
making glucose by breaking down protein. Just like insulin 
signals the glucose to enter cells for storage, a separate set 
of hormones that sense hunger or stress signal the storage 
tank to release just enough glucose to meet the energy 
need without letting the blood glucose level rise too high. 

Now let’s look at what happens in the hours between 
meals. After you’ve eaten there is a changing of the guard 
—the hunger hormones shut down so that the flow of 
glucose from the liver is stopped. You will be accessing the 
glucose from the food you just ate. The eating hormone, 
which is insulin, turns on so that the rising blood glucose 
from the meal you ate is now sent to the liver, muscle, and 
fat to avoid blood glucose rising too high. The cycle 
continues every time you eat. 


YOU ARE NOT ALONE 


Almost one in three adults in the United States and almost one in four 
adults around the world have either diabetes, elevated blood glucose, or are 
at risk of developing elevated blood glucose. The stats for the UK are 
similar. That means you are not alone. It is very likely that someone you 
know (your parents, siblings, children, or a close friend) has this problem. 
So, when you master the techniques to bring your health under control, you 
can also help your loved ones reach their full physical, mental, and 
emotional potential. 


THERE ARE DIFFERENT TYPES OF DIABETES 


When blood sugar cannot be controlled, we develop one of 
several forms of diabetes. It is important to know which 
type of diabetes you have been diagnosed with so that you 
can accurately monitor it and treat it more effectively. Your 
body may not be producing enough insulin, or your insulin 
sensors/receptors may have become defective. Or, there 
may be certain conditions in which an imbalance of other 
hormones may affect your body’s ability to regulate 
glucose. Based on these causes, there are at least five 
different types of diabetes known today. All of the 
suggestions in this book may apply to you, regardless of 
what form of diabetes you are dealing with. The only 
difference is the way your health improves. 

TYPE 1 DIABETES. In most instances, Type 1 diabetes 
develops early in childhood, but for some people it can 
happen later in life. The cause of Type 1 diabetes is 
believed to have nothing to do with diet or lifestyle. 
Instead, it is a true autoimmune disease resulting in insulin 
deficiency. The immune system gets confused and thinks 
the insulin-producing cells in the pancreas are foreign 
invaders. The body starts attacking and destroying these 
precious cells, and the result is that the pancreas never 
produces enough insulin to move glucose into the cells 
where it is needed. Symptoms of Type 1 diabetes include 
frequent urination, slow-healing cuts and bruises, extreme 
thirst, dry mouth, fatigue, weakness, and increased 
appetite combined with weight loss. 

TYPE 2 DIABETES. This form can develop at any age, 
although it is most prevalent in adulthood. It occurs when 
the body doesn’t use insulin properly, and the pancreas 
makes extra insulin to compensate, but is unable to keep up 
with the demand. Symptoms of Type 2 diabetes include 


frequent urination, extreme thirst and hunger, slow-healing 
cuts and bruises, drowsiness, low energy, pain or 
numbness in the arms and legs, vision changes, sweet- 
smelling breath, and unexplained nausea or vomiting. 

GESTATIONAL DIABETES. USually, this is a temporary form of 
diabetes that occurs during the second or third trimester of 
pregnancy. The body does not produce adequate amounts 
of insulin. Its symptoms include extreme thirst, frequent 
urination, fatigue, nausea, vaginal and bladder infections, 
vision changes, and slow-healing cuts and bruises. 

DIABETES DUE TO OTHER CAUSES. Some forms of diabetes are 
specifically related to other health issues. These conditions 
can include diseases of the pancreas, such as cystic fibrosis 
or pancreatitis, and drug/chemical-induced diabetes, which 
can occur if someone is taking glucocorticoids, is being 
treated for HIV/AIDS, or has had an organ transplant. It 
occurs because the pancreas stops producing normal 
amounts of insulin, causing insulin deficiency and the same 
symptoms as Type 1 diabetes. 

PREDIABETES. According to the Centers for Disease Control 
and Prevention (CDC), close to 88 million American adults 
—more than one in three—have prediabetes.2 In the UK 
some seven million people have prediabetes, according to 
Diabetes UK. Of those with prediabetes, 90 per cent don’t 
know they have the condition because there are no serious 
symptoms. It occurs when blood glucose levels are higher 
than normal (>100 mg/dL), but not high enough to be 
classified as full-blown diabetes (<126 mg/dL). If left 
untreated, prediabetes can progress to Type 2 diabetes. 
However, if treated, it can completely resolve itself. If 
you’ve received this diagnosis, you are in the best position 
to improve your health and completely reverse prediabetes 
by using this programme and making healthy changes to 
the way you live right now. These steps include managing 
your weight, exercising at the right time of day, eating 


healthier, quitting smoking and, most important, aligning 
your eating/sleeping cycle to your innate circadian code. 
Be sure to ask your doctor what your exact blood sugar 
test results are when he or she tells you that you have 
prediabetes; that way, you can track your progress in 
reversing the trend and attaining better health. 


RISK FACTORS TO CONSIDER 


Diabetes doesn’t come out of nowhere. Take age, which is a 
significant risk factor. As we get older, every part of our 
body ages, including the pancreas; an old pancreas may not 
produce enough insulin. Or the cells become insensitive to 
insulin, so they do not respond correctly as we get older. 
We also know that men have a higher incidence of diabetes 
than women; it’s thought that the female sex hormones 
protect against diabetes to some extent. Having certain 
genes, and specific combinations of genes, can also 
predispose someone to diabetes, which is why people of 
certain ethnicities are at a higher risk for diabetes, 
independent of one’s habits. This means that Asian 
Americans, Pacific Islanders, African Americans, Latinos, 
and Native Americans are genetically predisposed to 
diabetes, regardless of their typical diet or lifestyle. 
Diabetes treatments are personalised to match a person’s 
overall health and what side effects they are likely to 
experience from diabetes medications. This means that 
depending on your health, age, sex, weight, and race, you 
may be treated very differently from someone else in your 
family. Let’s use per centages as a method for comparison. 
For example, a parent or grandparent in their 70s or 80s 
who has been living with diabetes for the past 20 years, 
and who has other health conditions, may be put ona 
treatment regimen to maintain the blood glucose levels at 
around 8%, because the medications to lower the blood 
glucose to 7% or 6% may do more harm, owing to adverse 


side effects. For someone in their 50s diagnosed with Type 
2 diabetes and not having other health complications; the 
doctor may set a treatment target to bring their blood 
glucose down to 7%. 

Now, if you are diagnosed with a blood glucose level of 
6.5%, your older friends may tell you that 6.5% is nothing 
compared to what they have been struggling with. And if 
you are diagnosed with prediabetes with a blood glucose of 
5.8%, someone else may even tell you to completely ignore 
your blood report. However, you can’t compare your results 
to those of your relatives. If you ignore your prediabetes or 
early-stage diabetes, thinking you are not “that bad yet”, 
and you do not make any attempt to change your lifestyle 
or get on medication, you will end up at a stage of diabetes 
where you can no longer simply “get back to normal”. 


Not everyone who is overweight will develop diabetes. And 
not everyone with diabetes is overweight. However, weight 
is an important risk factor that is within our control. As we 
gain weight, the pancreas doesn’t proportionately increase 
in size, making it less effective at producing enough insulin 
to support the entire body. What’s more, the extra fat cells 
we acquire with weight gain interfere with insulin function. 
These two reasons are why weight gain poses an increased 
risk for diabetes. 
The following chart shows the average height-to-weight 

ratio that signals an increased risk for developing diabetes. 


Your Risk for Diabetes 
Increases If You Weigh 
More Than 


SHOULD | GET TESTED FOR DIABETES OR PREDIABETES? 


We know that the way we live our lives either increases the 
risk for diabetes or discourages it. These are the factors we 
can—and should—control. Many of the following lifestyle 
habits—such as physical activity, how much sleep you get 
each night, when you eat your last meal of the day, and if 
you do shift work—factor into your risk load. This is why 
some people who are thin and otherwise healthy are 
shocked to discover they have been diagnosed with 
diabetes. But really, there is always an underlying cause. 

Give yourself one point for any of the following that 
applies to you. You should be screened if you have five or 
more of the following diabetes risk factors: 


Are Asian American, Pacific Islander, African American, 
Latino, Native American, or are of Asian sub-continent 
origin 

Are a man 

Are a woman with polycystic ovary syndrome (PCOS) 

Are overweight (see chart, opposite) 

Have a family history of diabetes 

Have a history of cardiovascular disease 

Have an HDL cholesterol level (the “good” cholesterol) of 
35 mg/dL or lower and/or triglyceride level of 250 mg/dL 
or higher 

Have had gestational diabetes or have given birth to a 
child weighing more than 4 kilograms 

Are an overnight shift worker or live a lifestyle where you 
stay awake for 2 to 3 hours between 10 p.m. and 5 a.m. 
for two to three nights a week 

Have been diagnosed with acanthosis nigricans (dark, 
thick, and velvety skin around the neck or in the armpits) 
Have been diagnosed with depression 

Have been diagnosed with hypertension or high blood 
pressure 


- Travel frequently across more than two time zones at 
least every two weeks 


- Typically eat dinner, a snack, or have a nightcap within 1 
hour of going to bed (no matter what the food is) 


- Typically sleep for less than 6 hours a night for two to 
three nights every week 


- Your daily average step count was fewer than 5,000 
steps/day during the last year. (You can get this number 
from your phone or from an activity tracker like a Fitbit.) 


PERSONALISE YOUR DIABETES PREVENTION AND CARE 


Your diabetes risk score is unique to you. You cannot compare it to someone 
else’s or think that you are fine if your score is barely over 5 points while 
someone else in your family is closer to 10. Even within the same 
household, different people can have very different risks for diabetes. For 
example, an overweight white female with no family history of diabetes 
may be at a lower risk than her Asian male husband with a family history of 
diabetes. Even if his weight is lower, he will automatically have 3 additional 
points (one each for being male, Asian, and having a family history of 
diabetes). Now, if this man also works a night shift, then the risk increases 
one additional point. 


BUT | FEEL FINE ... 


Many people are diagnosed with diabetes yet have no 
symptoms, or the symptoms are mild. If this is your case, 
that doesn’t mean you can ignore your diagnosis and 
continue living exactly the way you have been. The problem 
is that diabetes is the beginning of the body’s degeneration. 
The truth is that diabetes does not show up alone; it almost 
always brings its sinister friends. 

By the time you are diagnosed with diabetes, you may 
already have other insidious, or silent, health conditions 
that result from having high blood sugar. Remember, your 
body likes to live within a narrow range of blood glucose, 
and that includes almost every cell and every nerve. So, 


when your blood glucose level goes up, different cells and 
organs may experience stress. Depending on how you are 
built or which genes you have that make certain organs 
stronger or weaker, those weaker organs may begin to 
show signs of degeneration and dysfunction. From there, 
your health can fold like a house of cards: as one organ 
goes awry, it affects the efficiency of another organ, and so 
on. 

For example, the blood vessels carry blood to almost 
every cell in the body, and as such they are constantly 
exposed to the blood’s sugar content. When blood sugar 
stays high, the blood vessels don’t work as well: they can 
leak, stretch, or become clogged, any of which leads to 
their moving less blood around the body, and that is not 
good for the cells of the organs they are transporting that 
blood to use. Similarly, the nerve cells and their nerve 
endings infiltrate almost every cell or organ in the body, 
acting as conduits from the brain to control many bodily 
functions. When the blood glucose level becomes too high 
or drops too low, the nerve endings can become more 
sensitive, less sensitive, or even degenerate. For instance, 
when the nerve endings on our skin malfunction, we feel 
tingling, burning, pricking, or numbness. 

Finally, the blood glucose directly or indirectly affects the 
strength of the “glue” that holds together the cells, 
muscles, and organs (e.g. a tooth with the gum, tendons, 
ligaments, and muscles). When the blood sugar level goes 
up, the strength of this glue weakens or the glue does not 
replenish well if there are muscle or joint injuries. 


YOUR DOCTOR KNOWS YOU HAVE DIABETES 


If your doctor has told you that you have diabetes, he or 
she has made a clinical assessment as a result of one or 
more of the following blood tests taken during a checkup. 


This is one of the most important reasons to have your 
health checked regularly. 

All these tests sound confusing and complicated. In 
reality, they are relatively simple; what’s complicated is 
your body’s effort to control blood glucose. I recommend 
that you get at least two of these tests—fasting blood 
glucose and HbA1c—done during your health checkups 
(you'll learn much more about this in Chapter 9). 

FASTING BLOOD GLUCOSE (FBG). [he magic number—100 over 
100—represents 100 mg of glucose in 100 mL of blood (you 
may see it written on your doctor’s notes as 100 mg/dL), 
which is the equivalent of 5 grams of sugar. One of the 
simplest ways to determine if blood glucose is well 
controlled is to measure it after at least 8 hours of fasting, 
using a home glucose metre or at a blood test centre. A 
fasting blood glucose between 75 and 100 mg/dL is 
considered healthy. If your fasting blood glucose is more 
than 100 mg/dL, and certainly if it is above 126 mg/dL, 
then you will be told you have prediabetes or diabetes. 
Depending on how high your blood glucose is above 100 
mg/dL, your doctor may order additional tests. Very rarely, 
your blood glucose may be too low (below 60 mg/dL): this 
is called hypoglycaemia and causes dizziness. 

ORAL GLUCOSE TOLERANCE TEST/POSTPRANDIAL GLUCOSE (PG). 
You can imagine that blood glucose may significantly 
increase after a meal. This blood test measures the body’s 
ability to handle sugar or carbs immediately after eating. 
The standard method is to drink 75 grams of pure glucose 
dissolved in water and then measure the blood glucose 2 
hours later. By this time, a healthy person can handle the 
rush of glucose and the blood glucose will not be 
dangerously high. If your PG test is more than 200 mg/dL, 
you will be told that you have prediabetes or diabetes. 

RANDOM TEST. If you have any of the telltale signs of high 
blood glucose—feeling tired, frequent urination, numbness 


or tingling feeling in your feet—a simple blood test ata 
random time of the day (whether or not you fasted) can 
confirm your suspicions. If your random test is more than 
200 mg/dL, you will be told that you have prediabetes or 
diabetes. 

HAEMOGLOBIN Alc. An indirect method of checking for 
diabetes is a blood test that assesses your haemoglobin Al1c 
(HbAic). The haemoglobin in your blood (the factor that 
gives blood its red colour and is responsible for 
transporting oxygen from the lungs to the rest of the body) 
sticks to the glucose in the blood. If there is more blood 
glucose, there will be more glucose stuck to the 
haemoglobin. So, just by measuring how much glucose is 
stuck to the haemoglobin, one can figure out the average 
level of glucose in the blood. If your HbA1c is more than 
6.5%, then you will be told that you have prediabetes or 
diabetes. 

Roughly every three months, the body creates a new 
batch of haemoglobin, so an HbAic reading provides an 
average level of blood glucose over the last three months. 


THE CONNECTION BETWEEN DIABETES AND OTHER 
DISEASES 


Having high blood sugar can weaken your body’s organs 
and make them prone to other chronic or infectious 
diseases. What’s more, the drugs used to treat diabetes can 
have adverse side effects, which can impact other organs. 
If left untreated, any form of diabetes can lead to a range of 
other diseases, from high blood pressure and heart 
diseases to cancer and dementia. 

Diabetes is just one symptom of a dysfunctional metabolic 
system. Metabolism is the chemical reactions that occur in 
the body to use the nutrients we eat to produce energy, 
make the building blocks to repair and grow cells, and 
eliminate waste. When our body’s metabolism goes awry, it 


throws off the digestion and utilisation of dietary fat and 
sugar, and we gain weight. These added kilograms can 
affect our blood cholesterol and consequently our health in 
the form of metabolic diseases: obesity, diabetes, and heart 
disease. This trifecta can happen together or separately. 
Think of the obesity and heart disease as diabetes’ best 
friends. When you have symptoms of one, the symptoms of 
the other conditions can slowly appear. As these diseases 
and their symptoms accumulate, they affect the normal 
function of the rest of the body. This is referred to as 
metabolic syndrome. 

Your doctor uses simple criteria to test if you are on the 
path to metabolic syndrome. The Third Report of the 
National Cholesterol Education Program (NCEP) Expert 
Panel on Detection, Evaluation, and Treatment of High 
Blood Cholesterol in Adults (Adult Treatment Panel III), in 
the US, defines metabolic syndrome as the presence of any 
three of the five following traits: 


Abdominal obesity 
High blood pressure 


Laboratory abnormalities of triglycerides (a type of fat in 
the blood) 


Low levels of high-density lipoprotein-cholesterol (HDL- 
C) levels 

Fasting blood glucose test showing a blood glucose level 
of 126 mg/dL or higher. 


Diabetes is a warning, a symptom, and a crystal ball for 
viewing your future physical, psychological, and emotional 
health. Many complications of diabetes are not reversible. 
For example, once your nerves die and you lose the 
sensation of touch on your toe or skin, it rarely comes back; 
once you lose perfect vision from diabetes, it does not come 
back. To make it plain, simple, and honest, diabetes makes 
life miserable, renders you less productive, and provides a 


less enjoyable and shorter life. Here’s how diabetes fuels 
the diseases of metabolic syndrome, as well as a host of 
other conditions: 

HEART DISEASES AND STROKE. For the heart to function 
normally it needs a healthy blood supply to ensure its cells 
are well nourished and to maintain perfect nerve function. 
These factors make sure the heartbeats are rhythmic and 
the heart can respond to an increase or decrease in 
workload. Since diabetes affects blood vessels and nerve 
cells, it also increases the risk of heart diseases. 

Similarly, our brain needs a lot of blood circulation to 
keep it healthy. When the whole brain, or even just one 
part of the brain, does not get enough blood or oxygen, a 
person can have a stroke, which can be lethal. According to 
the American Diabetes Association, 68 per cent of people 
age 65 or older with diabetes die from some form of heart 
disease; 16 per cent of the same population will die of a 
stroke.2 Diabetes UK reports that cardiovascular disease is 
the major cause of death and disability in Britons with 
diabetes: 44 per cent of deaths in people with Type 1 
diabetes and 62 per cent in people with Type 2. Even young 
people with diabetes have a very high risk of having a heart 
attack. We also know that people who have had one heart 
attack are at an increased risk for another attack. In fact, 
the risk of having a heart attack among people with 
diabetes is almost the same as for those without diabetes 
who have already had one heart attack. 

Another form of heart disease is atherosclerosis, or 
hardening of the arteries. This condition often precedes a 
heart attack or stroke. Diabetes can increase the risk of 
atherosclerosis. As discussed earlier, diabetes narrows the 
blood vessels, which slows the blood flow. Slow blood flow 
along with inflammation can cause atherosclerosis. 
Diabetes also affects the immune cells, which can 
contribute to atherosclerosis. All forms of diabetes make 


the immune cells confused, and they consider the fat 
deposits along the arteries to be foreign pathogens. So, the 
immune cells mount an inflammatory reaction to that fat 
deposited along clogged or narrowed blood vessels. 
Exercise, on the other hand, can force a faster blood flow 
and thereby can reverse some of the bad effects of diabetes 
in terms of atherosclerosis. 

OBESITY. This is generally described as excessive body 
weight relative to height. The traditional and most widely 
used definition of obesity depends on the body mass index 
(BMI). That is, the American Medical Association and the 
National Health Service (NHS) in the UK define obesity as 
having a BMI of 30 or higher. But obesity is more than just 
being overweight; it is a condition that can affect the rest 
of your health. It puts you at a greater risk for developing 
fatty liver disease, diabetes, hypertension, heart disease, 
and chronic kidney disease. These diseases are all related 
to where you store extra body fat. 

As mentioned earlier, excess energy beyond what can be 
stored as glycogen is converted to body fat and is stored in 
adipose tissue, or fat cells. When the fat cells reach their 
full capacity, the body can store fat in cells or organs that 
are not designed to store it. This compromises the function 
of organs such as the liver, as well as the muscles and 
pancreas. When there is excess fat in the cells, there is less 
space for those cells to carry out their normal tasks of 
generating energy. This factor is linked to a range of 
diseases, from fatty liver disease and diabetes to heart 
disease, high blood pressure, and even cancer. 

When we carry excess body fat, there is also less space 
for the endoplasmic reticulum (ER), or the canal system 
within a cell that connects to the cell membrane and then 
to the outside of the cell. Cells always secrete something 
through this canal during the daily repair cycle. But when 
the ER is stressed, the cell’s overall repair process is 
hampered. Some body fat is also converted to the type of 


fat that causes inflammation and is released into the blood. 
These inflammatory fats can contribute to inflammation all 
over the body. 

BLINDNESS. The nerves in our retinas need a good amount 
of blood circulation so that we can see. If even a tiny patch 
of the retina gets deprived of enough blood, it cannot 
function normally and we can lose normal vision. Therefore, 
when diabetes damages those small blood vessels, you can 
progressively lose vision. 

CANCER. Type 2 diabetes is associated with increased risks 
for developing several cancers, including colon, 
postmenopausal breast, pancreatic, liver, endometrial, and 
bladder cancers, as well as non-Hodgkin’s lymphoma.4 
With diabetes, there are many cells that cannot function 
properly when they are presented with high blood glucose 
levels. When those cells don’t work properly and cannot 
repair themselves, then the risk of cancer increases. What’s 
more, the immune cells that are meant to fight off cancers 
cannot work properly to find and kill cancer cells in a high 
blood glucose environment. 

DEMENTIA/ALZHEIMER’S DISEASE. Narrow and damaged blood 
vessels in the brain can constrict blood flow, which can 
lead to loss of memory and dementia. In fact, dementia 
and/or Alzheimer’s disease is often referred to as “Type 3 
diabetes”. Some types of dementia can be caused by an 
increased blood sugar level or from an occasional low blood 
sugar level arising from diabetes treatment. 

DENTAL DISEASES. Our teeth are attached to the jawbone 
through connective tissues. These connective tissues are 
kept alive through healthy blood circulation. The nerve 
endings in the gum also sense injury and can repair the 
connective tissues. A high blood sugar level can change the 
rate of blood flow, the health of those nerve endings, and 
the molecules that serve as the glue holding the teeth to 
the jawbone. It’s no surprise that one of the complications 


of diabetes, or even one of the early signs of diabetes, is 
loose teeth and gum disease.2 The link between them is so 
strong, in fact, that if you show up at your dentist with a 
loose tooth, your dentist may advise you to check your 
blood sugar. 

DEPRESSION. Diabetes and depression are two diseases 
that are locked in a cycle. People with uncontrolled 
diabetes feel like they are on a rollercoaster ride of health 
complications, and dealing with a chronic illness like this 
can take away the joy of life. At the same time, depression 
can lead to making poor lifestyle decisions, such as 
overeating or unhealthy eating, getting less exercise, and 
smoking—all of which are risk factors for developing 
diabetes.®© 

ERECTILE DYSFUNCTION. The inability to get or maintain an 
erection firm enough for sex is common in men who have 
diabetes, especially those with Type 2 diabetes. It can stem 
from a lack of blood flow caused by damaged nerves and 
damaged blood vessels. 

FOOT ULCERS. Nerve cell damage can make our toes and 
feet numb, so if we have a bruise or cut on our foot, our 
brain cannot sense it, and that can result in an infected foot 
ulcer. Diabetes-induced damage to blood vessels also 
makes it difficult for the body to send enough blood supply 
or wound-healing agents, so bruises and cuts take longer to 
heal. The risk of a foot or leg amputation is increased 
eightfold in patients who have foot ulcers.4 

GASTROPARESIS. Nerve cells control when and how fast the 
gut should move digested food along the intestine. When 
the nerve cells in the gut don’t work well, either they fail to 
sense when we have digested food in the stomach or fail to 
squeeze the intestine to move the digested food along the 
tube. This can lead to nausea, bloating, vomiting, 
heartburn, and an overabundance of bad gut microbes 


growing in the stomach This condition is called 
gastroparesis. 

INFECTION AND INFLAMMATION. All forms of diabetes are 
closely linked to disorders of the immune system. The 
relationship between high blood glucose and body 
inflammation is complicated, an area of active research. 
However, we do know that diabetes changes the sensitivity 
or susceptibility of the cells and tissue to pathogens, so that 
some pathogens, such as viruses and bacteria, can easily 
infect the body. When the immune system fails to mount 
the proper immune response, it allows these pathogens to 
survive and do more damage. What’s more, an overly 
aggressive immune response that lasts after the pathogens 
are cleared can cause inflammation and other damage to 
the body’s own cells and organs. As a result, people with 
diabetes are more prone to infectious diseases. To make 
matters worse, excessive inflammation exacerbates 
diabetes. 

KIDNEY DISEASE. The kidneys filter out toxins from the 
blood. For the kidneys to function normally, the blood has 
to pass through the blood vessels and channel into the 
kidneys. Diabetes can affect the quality of the blood vessels 
in the kidneys, and their poor quality can result in kidney 
dysfunction. When this happens, the kidneys cannot filter 
out all the toxins from the blood, and this can slowly 
degenerate the kidneys, thereby requiring dialysis or a 
kidney transplant. 

MUSCLE AND JOINT PAIN. The muscles and joints need good 
blood circulation and nerve function to remain operational. 
In addition, the glue that keeps the muscles together or 
attached to the bones can become damaged from increased 
blood sugar levels. Early signs of diabetes include a “frozen 
shoulder”, a rotator cuff injury, or muscle weakness. 
Muscle and joint pain is a particularly problematic 
complication of diabetes, because we know that one way to 


control diabetes is to increase one’s physical activity and 
exercise. But if your joints and muscles become weak or are 
injured easily, you may not be able to exercise enough to 
change the course of the disease. 

SKIN DISORDERS. The skin needs constant nourishment from 
circulating blood in order to be healthy. Its nerve endings 
have to work well, and the immune system has to function 
properly to keep the skin free of infections, or for it to have 
the ability to fight off those infections. Diabetes can cause 
many skin complications, and some of these can be early 
signs of diabetes. People with diabetes are prone to skin 
discoloration, numbness, and frequent infections from 
bacterial or fungal pathogens. Some of these symptoms are 
more apparent in areas that are far from the heart or 
regions that have poor circulation, or the warm moist folds 
of the skin. 

WOMEN’S REPRODUCTIVE HEALTH. Women are at a lower risk 
for diabetes compared to men of the same age. However, 
women with diabetes are prone to women’s health issues. 
Reproductive dysfunction is a common but little studied 
complication of diabetes. Depending on the age at 
diagnosis of diabetes, a woman’s reproductive problems 
can manifest early on in puberty, emerge later when 
fertility is desired, or occur during menopause. Other 
gynaecological implications include polycystic ovary 
syndrome (PCOS), which can also lead to infertility.® 


DIABETES AND ITS COMPLICATIONS 
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CHOOSE YOUR MOTIVATION 


A diagnosis of diabetes or prediabetes fundamentally 
threatens a basic aspiration most of us share: to live at our 
peak, whatever age we are. Unlike other ailments that can 
compromise our health for a week or two, diabetes literally 
robs us, taking away at least ten years of otherwise 
disease-free living. 

A diagnosis of diabetes can be hard to wrap your head 
around. If you are in your twenties and are relatively fit, 
and you are told that you are prediabetic, you may go 
through a phase of denial, thinking there must be 
something wrong with the test rather than with yourself. 
However, I can tell you that having two “false positives” for 
your fasting blood glucose and your haemoglobin Alc is 
relatively rare. Think of it this way: if you’re prediabetic, 
that’s good news. It means that you have caught the 


disease early and you have time to completely reverse your 
diagnosis. 

Take Sameer’s story as a warning. During university, 
Sameer got into the habit of staying up very late finishing 
his class assignments. His hard work quickly paid off: he 
landed a high-paying job in the competitive software 
industry. For the first few years, Sameer continued with his 
college lifestyle: staying up late, sleeping less, and eating 
whatever and whenever food was available. Unfortunately, 
his body couldn’t maintain that lifestyle without 
consequences, and over the next three years he gained 11 
kilos, had intermittent back pain, and felt chronically tired. 
Sometimes he lacked mental clarity. He attributed these 
complaints to the stress of his job. Luckily for him, his 
employer required that everyone get an annual medical 
check up. When Sameer’s blood work came back, his 
doctor told him he had prediabetes and he should lose 
some weight. 

The “pre” part of the diagnosis made Sameer think that 
this news was a minor problem at best: clearly it wasn’t 
diabetes. He also assumed that adult-onset diabetes only 
happened to old people in their fifties or sixties, and 
thought there might be a mistake in his lab results. But 
when he went back to see the doctor the following year, the 
news was worse. This time, Sameer was told that he was 
now on the border, very close to full-blown Type 2 diabetes. 

This doctor’s message was the wake-up call Sameer 
needed to get himself out of denial. He started researching 
the implications of diabetes, and the more he learned, the 
less he wanted it. He had heard that one of his coworkers 
who had diabetes, and was also overweight, had a massive 
stroke in his forties that left him paralysed for several 
months. Sameer did not want to go down that same road. 
While researching how to manage diabetes, he came across 
my work and emailed me for advice. At 25, he started this 
Same programme I’m sharing with you here. In the first 12 


weeks he lost some weight, and soon after that his blood 
sugar returned to a normal range. 

If you are older, or you know that you are overweight or 
obese, being in denial is an even less effective strategy. The 
truth is, taking care of yourself isn’t always easy, but if you 
want to have a productive life, with the ability to continue 
to enjoy your work and your personal interests, you have to 
make a change. Keep your big life goals in mind. If you can 
shed some weight and bring your blood sugar back down to 
a normal range, you can avoid diabetes and its sinister 
friends for a long time. 

Once you cross that threshold into diabetes, however, it 
is difficult to focus on the parts of life that make you 
happiest, especially when you have to constantly worry 
about your health. There is a financial and emotional 
burden that makes it difficult to be fully present for your 
children or your spouse. For instance, when my daughter 
entered secondary school, one of her friends’ parents was 
in her forties and was already obese, diabetic, and taking 
multiple medications to manage her conditions. I worked 
with her to adopt my programme, starting with increasing 
the number of days per week she exercised and getting 
better sleep. Just like every parent who wants their child to 
finish school with good grades, together we set a goal for 
her to have a clean bill of health by the time our children 
graduated from secondary school. 

Being in your fifties or early sixties and getting diagnosed 
with diabetes may be more common, but it is not normal. In 
fact, it is even more dangerous than if you were diagnosed 
when you were younger. This is the time of life when the 
body goes through big changes. Sedentary men and women 
begin to see weight gain and a rapid loss of muscle mass 
that was previously protecting them from diabetes. Women 
go through menopause, losing the female sex hormones 
that also protect them from diabetes and heart diseases. 


These are the years when you should be planning for 
retirement, looking forward to the free time to travel, or 
starting a new hobby or finding a new passion. For many, 
you may also be looking forward to your children’s 
weddings. Just like before you got married, and you wanted 
to lose weight to fit into that wedding dress or suit, or you 
wanted to get fit for the active honeymoon, you need to be 
healthy so you can walk your children down the aisle or 
dance at their weddings. If you are diabetic or have 
developed a heart condition, foot ulcers, or joint pains, you 
will miss out on these special events. 

What if you’re a little bit older? Now you will miss out on 
playing with the grandkids. Dana and Brandon are a 
married couple in their seventies who were both diagnosed 
with metabolic syndrome: diabetes along with hypertension 
and high LDL cholesterol. They soon realised that living 
with metabolic syndrome is like already having had a heart 
attack: the risk of the second heart attack is always 
imminent. When they signed up for our 12-week IF 
programme, I asked them what their motivator was. 
Brandon immediately said his lifelong dream has been to 
retire and help their daughters by babysitting their 
grandkids. Both of them said they had worked all their lives 
to save enough money, and they don’t want to use that 
money paying for medical expenses. They realised that if 
they took care of their health now, they could pass on their 
savings for their grandchildren’s education. 


WHAT'S NEXT 


Now that you understand why you’ve been diagnosed with 
prediabetes or diabetes, what’s happening in your body, 

and what type of diabetes you may have, it’s time to figure 
out how you can get better. The answer to that question is 
a lot simpler than you may imagine: it begins with aligning 


the way you live with your body’s intended natural rhythm. 
I call that understanding your circadian code. 

You often hear that diabetes and obesity are due to the 
lifestyle choices we make. I define “lifestyle” as the what, 
when, and how much you eat, sleep, move, and connect on 
a daily basis. But what determines a lifestyle and how best 
do we manage it? It boils down to timing. You know how 
you often juggle many different tasks by organising them in 
your calendar? Similarly, your body juggles many tasks by 
having them occur at distinct times of the day. This is 
called your circadian rhythm. One of these tasks is keeping 
your blood glucose level within a healthy range during a 
24-hour cycle. 

When you understand your body’s timing system, you will 
also learn to improve your daily calendar. That is, you can 
work with your body’s preprogrammed ability to control 
blood glucose—that is key to mastering diabetes. What’s 
more, the way you learn to control your blood glucose is 
the exact same method that can be applied to taking better 
care of the rest of your body, including your heart, gut, 
brain, and hormonal health. 


CHAPTER 2 


Broken Clocks: How Circadian 
Rhythms Get Out of Sync 


We live on a planet with a predictable cycle of day and 
night, and that single constant governs everything we do. 
Every day, no matter where we live, all humans follow a 
routine that is coordinated to this cycle: we gather food and 
we eat it, we work, we exercise, and then we sleep. 
Although this cycle might seem obvious, what’s really 
interesting is that the human species evolved to 
synchronise its actions to this daily rhythm, and it does so 
with clockwork precision. It turns out that every task your 
body performs is guided by a precisely timed daily drive. 
Unlocking the mystery of this daily drive is the backbone of 
circadian science, and it is exactly how I spend my days in 
my lab. 

Over the past 25 years, we’ve learned that everything the 
body does is actually an intricate dance within and among 
the various organs, coordinated to the smallest cells that 
make up every body part, from the toes to the brain. Each 
of our cells contains the same genome, a hereditary data 
packet we received from our parents. This data packet is 
encoded as our DNA, and the individual segments carrying 
this genetic information are called genes. Some genes 
correspond to visible traits, such as hair colour. Others are 
related to biological traits, such as blood type, risk for 


specific diseases such as diabetes, and thousands of 
biochemical processes, including our circadian clock. 

The health of our organs, and whether we will develop a 
particular illness, depends on which genes we have and 
how they are expressed: whether a specific gene is turned 
on or off, or if it is a normal gene or a mutant. For instance, 
some people can enjoy a wide range of food, while others 
complain that certain foods cause digestive discomforts 
such as wind, bloating, or constipation. By comparing 
mutant genes with normal ones, we have learned a lot 
about how genes are supposed to work, as well as the 
consequences of an abnormality. Interestingly, people who 
can easily digest milk products have a mutation in the gene 
that helps break down and absorb nutrients from dairy 
milk; the vast majority of people around the world can’t 
tolerate dairy. 

In the field of circadian research, scientists were first 
able to understand how the body’s internal clock works by 
looking for mutant organisms whose clocks ran too slow or 
too fast. In 1971, the California Institute of Technology 
fruit-fly geneticist Professor Seymour Benzer and graduate 
student Ron Konopka screened thousands of fruit flies, and 
they were able to identify three types of mutations: flies 
that went to sleep too early, those that went to sleep too 
late, or those that followed no particular pattern.t They 
also found that the offspring of those mutant fruit flies 
maintained the same abnormal circadian clocks as did their 
parents. 

This initial research led scientists to understand that 
inside every human cell is one gene that regulates a 
circadian clock, which we refer to as a period gene (or PER 
gene). This period gene sends instructions to create a 
single protein (called PER protein), and its levels rise and 
fall every 24 hours. The level of PER protein informs the 
cell what time it is, just like we look to the position of the 


sun in the sky to tell us what time it is. But what makes 
PER protein levels rise and fall? Imagine that this protein is 
an ice cube that’s made in your freezer. The PER gene is 
the ice maker that controls the exact number of ice cubes 
that will be made. The freezer unit makes one cube ata 
time and drops it into a bin under the ice maker. After a 
couple dozen ice cubes are in the bin, the bin becomes 
heavy enough and the machine turns itself off and stops 
making ice (likewise, the PER gene turns off once enough 
PER protein is made). 

Every day, we take out all the ice cubes and make 
smoothies for the family. Then we put the bin back in the 
freezer, and the ice maker restarts and resumes making ice 
cubes until the bin is full. And because the machine’s “PER 
gene” won’t change, the number of ice cubes made every 
day is always the same, and the amount of time it takes for 
the machine to make the ice and for us to empty the ice bin 
is always the same. That time period is considered to be 
one cycle. If that cycle takes 24 hours to complete, then it 
is considered a circadian clock. 

Yet the PER gene and its singular protein is not the only 
gene that controls the body’s clock. In fact, we each have 
more than a dozen clock genes. So do mice, which makes 
them an ideal candidate for my research. My research team 
and others have systematically tested what happens when a 
mouse lacks one of these clock genes and how that affects 
its health. For instance, there is a mutation in a mouse 
gene called BMAL1, which completely disrupts the 
circadian clock and makes a mouse lose track of time. The 
result of this mutation is that the mouse’s metabolism—the 
way the body breaks down food into fuel—is not right. In 
fact, mice that lack BMAL1 cannot control their blood 
glucose. 

Other mutations in different mouse clock genes result in 
other types of abnormal metabolism. Some mice are lean 
yet have high blood sugar, some may have low blood sugar, 


some tend to eat at the wrong time and gain weight, some 
develop fatty liver disease, and some have weaker muscles 
so they cannot exercise well. Each of these mutant mice 
will eventually develop some of the signs of abnormal blood 
glucose or the symptoms/complications that usually come 
with diabetes. These findings have led us to believe that the 
major reason for having a clock within each cell is to tightly 
control metabolism within a healthy range. Carrying this 
over to humans, when your circadian clock is broken, you 
cannot control your metabolism and you are at risk for 
diabetes. This is why some of the risk factors listed in 
Chapter 1 (page 11) relate to how you are currently 
maintaining your circadian lifestyle. 


CIRCADIAN RHYTHMS FOR BRAIN AND BODY FUNCTIONS 


In 2018, my team proved that up to 90 per cent of all genes 
can be turned either on or off at different times of the 

day;2 the human body simply can’t have all biological 
functions happening at the same time.2 Having detailed 
knowledge of the action of genes and their timing has given 
us a Clear understanding of how circadian rhythm 
optimises cell function. For instance: 


- The nutrient or energy-sensing pathways—our cell’s 
hunger and satiety pathways—are circadian. Just like the 
body feels hungry when it runs low on energy and feels 
satisfied after we eat, every cell in every organ has a 
mechanism that makes the cell hungry and opens the 
door to let nutrients flow in or recycles some of the 
stored nutrients at night while we sleep. If the cells don’t 
open their doors to let glucose come inside after we eat a 
meal, then our blood sugar goes up. Aligning when we 
eat with when our cells are ready to soak up sugar from 
our food helps maintain blood glucose within a healthy 
range. 


- The cell’s metabolism pathway is circadian because the 
use and storage of carbohydrates, fats, and proteins is 
not a continuous process. When sugar is absorbed from 
the blood and not converted to fat or glycogen for storage 
and future use, the body’s fat-breakdown function shuts 
down. Only after the most readily available sugar is 
depleted does the body tap into its stored fat and 
glycogen. This is one reason why it’s so difficult to lose 
weight if you are eating from morning to bedtime: you 
are never letting your body access its stores. 

Cellular maintenance is circadian. Every chemical 

reaction, particularly when cells make energy for the 

body to use, produces a mess known as reactive oxygen 
species. This gunk is similar to kitchen grease or the oily 
fumes that come up from a hot pan when we are cooking. 

To clean up these kitchen messes, we turn on the 

extractor fan and wipe up the grease after we finish 

cooking; similarly, cells have a timed mechanism to clean 
up after themselves. 

- Cell repair and division is circadian. Inside and outside, 
cells die and need to be replaced. The replacement cells 
do not show up randomly; rather, the process occurs ata 
specific time of the day: at night, when we’re asleep. 


Our organs are composed of cells, and each cell secretes 
molecules that its neighbouring cells or the whole body can 
use. Some molecules act like glue to keep cells together; 
some are chemical messengers for nearby cells or the body; 
and some are chemicals other cells need to repair or grow. 
The messenger molecules have different names. Hormones 
are “call to action” messages for specific cells to complete 
a specific task. For example, the hormone insulin tells a cell 
to open its door and take in some glucose. Another 


messenger is a brain chemical known as a 
neurotransmitter. For example, the neurotransmitters NPY 
and AgRP tell us when to feel hungry or full. The last type 
of messenger is called a cytokine, which modulates an 
immune reaction. Most cytokines rise and fall. If they stay 
high, the immune system fights against itself. This is what 
happens if you have an autoimmune disorder or a cytokine 
storm, which happens with COVID-19. If cytokine levels 
remain too low, then the body is prone to infection. 

Every one of these molecules is released from an organ 
and finds its way into the bloodstream or is delivered to its 
neighbour. The timing of the production and secretion of 
these molecules is circadian, which means that every organ 
has its own clock that runs on a schedule best suiting its 
function. At the same time, every organ needs to tell other 
organs what it is up to, so those other organs can 
synchronise their efforts. 

Imagine that the human body is a house and every organ 
is a different room, with a different clock. The clock in the 
bedroom reminds you when to go to sleep and wake up, the 
clock in the home office reminds you when you should 
work, and the clock in the kitchen reminds you when to eat. 
These internal clocks are synchronised by hormones. Just 
like a chain drive connects the back wheel of a bicycle to 
the pedals, so too the hormones are the chemical 
messengers synchronising our clocks. The clock in the 
body’s gut controls when to produce the hormones that act 
on the brain to signal hunger or satiety, produce digestive 
juices to digest food, absorb nutrition, and move waste out 
of the colon. The clock in the pancreas times when to 
produce insulin, which opens the gate in almost every cell 
in the body to let glucose in. And the clock in the pineal 
gland produces the hormone melatonin so we can go to 
sleep. 


How do we know this? In the same 2018 study, my team 
began testing which of the more than 20,000 genes in the 
genome turn on and off at different times, in different 
organs. We have found that in every organ, thousands of 
genes turn on and off at different times, and ina 
synchronised fashion. For example, it takes a few genes to 
prepare insulin, store it in small packets, and release those 
packets from the pancreas. These genes turn on and off 
together at the same time. Similarly, a different set of 
genes makes sure that extra fat is broken down into smaller 
chunks and used to fuel the cells when the glucose supply 
runs low. We need these fat-burning genes to turn on and 
off together in order to break down body fat. In fact, we 
have not found any part of the body or brain that does not 
show the signs of a functioning circadian clock. 


THERE IS A MASTER CLOCK: THE SCN 


Our internal clocks communicate between organs with the 
same hormonal by-products as created in the cells. And 
there is a small cluster of cells that function as a “master 
clock” in the same way as an atomic clock is a master clock 
for all other clocks in the world. These cells, collectively 
known as the suprachiasmatic nucleus, or SCN, are 
strategically located at the hypothalamus—at the centre of 
the base of the brain, which houses the command centres 
for hunger, satiety, sleep, fluid balance, stress response, 
and more. The SCN acts as the master clock that keeps the 
brain and body running on time. In the evening, it tells the 
pineal gland to crank out the hormone melatonin so as to 
make us sleepy, and at the same time it tells the stress 
centre to lower its output of stress hormone and tells the 
hunger centre to feel less hungry. While you’re sleeping, 
the SCN counts the hours you have slept, and a couple of 
hours before you wake up it tells different brain centres to 
prepare to wake up. In the morning, the SCN reverses the 


tasks, lowering production of the sleep hormone, raising 
the stress hormones, and sending you into the kitchen in 
search of food. When your SCN master clock is working 
well, you feel hungry at the right time and you feel sleepy 
at the right time; you don’t feel hungry at night, you sleep 
just enough (not too little and not too much), your stress 
level goes down, and you wake up feeling energetic and 
ready to exercise, go to work, or go to school. 

How do we know this? Well, some scientists surgically 
removed the SCN from a bunch of mouse brains (don’t 
worry, it’s the size of the tip of a pin, and the mouse does 
not die). What they found was that, without the SCN, a 
mouse can live a regular life; it just loses track of time. The 
mouse without an SCN sleeps for a few minutes before 
waking up, feels hungry, eats a little, feels full, walks 
around for a few minutes, and goes back to a few minutes 
of sleep—and repeats the cycle every hour. After a few 
days, the non-SCN mice get fat and exhibit the same 
telltale sign of diabetes we humans show when we have 
diabetes, including an elevated fasting glucose level.4 

Although no one can come and take out a human SCN, 
it’s pretty easy for that SCN to malfunction. Being the 
master clock, it needs to align with the outside world. The 
SCN monitors the presence or absence of light in our 
environment, and it shares that information with the other 
clocks in the brain and the body. In the morning, your SCN 
can tell you when to wake up (without an alarm clock) 
because the SCN keeps track of time and anticipates the 
next morning. Similarly, at the end of the day, the SCN is 
trying to tell you when to go to bed (around 9 or 10 p.m.) 
because the SCN has been keeping track of time since the 
morning, so it can remind your body when it’s ready to go 
to sleep. In between, all the other organs are functioning 
perfectly because you’re doing what you’re supposed to be 
doing in accordance with your circadian rhythm. 


Yet the truth is, you probably are not doing that. In the 
modern world, with our erratic lifestyles, it is difficult to 
maintain a fixed light-dark or day-night cycle. You may 
wake up way before or way after the sun comes up or go to 
sleep long after it has become dark. So, our SCN is almost 
always confused, and we may be living like those mice 
without an SCN—except for us, we think that’s normal. 
When this happens, the SCN gets confused and sends the 
wrong timing signals to the rest of the brain and body. Asa 
result, we may feel hungry even when our body does not 
need more calories (scientists use the word kilocalories or 
Kcal, but for simplicity, let’s just call them calories), or our 
pancreas may not turn on to produce and release enough 
insulin in time for our blood sugar to be absorbed into the 
cells. Our stress hormones may remain high for a longer 
time, interfering with blood sugar. Our brain-muscle axis 
may get a wrong signal and we may feel lethargic or low on 
energy when it is daytime (you might know some people 
who say they are most energetic and active at night). When 
it comes to reversing diabetes, we want our circadian 
rhythm to be as closely aligned to the light-dark SCN 
master clock as possible. 


OUR CIRCADIAN CODE TURNS FOOD INTO ENERGY 


The body needs energy every single minute of the day or 
night, whether we are active or asleep. If you are 
moderately active, your body uses energy—the equivalent 
of 1/10 teaspoon sugar—every minute. But we cannot keep 
nibbling food or sipping juice all day and night to power 
our bodies—we have other things to do and we also have to 
sleep. So, evolution came up with a hack: a lifestyle routine 
that matches the rhythm of the day-night cycle. Our 
circadian clocks make us feel hungry during the day and 
less hungry at night. When your rhythms are broken, 
though, you may feel hungry when your body does not need 


to eat or you may crave to eat more than what your body 
needs. These broken clocks contribute to diabetes. 

Our circadian rhythms carefully align the mechanisms 
that allow us to digest food, use it, or store and release it 
for later use. First, the digestive process has its own 
circadian rhythm by which digestive juices and acids are 
built up and released in the stomach and intestine during 
the day, and then the process slows down when we are 
supposed to be asleep. Digestion breaks up the 
macronutrients—carbohydrates, fat, and protein—we eat 
and first sends off the carbohydrates for producing the 
energy we immediately need. Then other circadian rhythms 
determine when and how much of the macronutrients are 
used next and where the rest are stored. For example, the 
liver stores the extra carbohydrates we don’t need right 
now as glycogen and fat. After at least 12 hours of not 
eating, the body runs out of the readily available simple 
sugars and glycogen levels run low. To get the energy it 
needs, the body begins to break down some fat from the 
liver and fat tissue. These energy molecules are called 
ketone bodies and they are created in the process called 
ketogenesis. The ketone bodies provide a good source of 
energy for the brain and heart. In fact, animal studies have 
shown that when animals are hungry and have a slightly 
elevated level of ketone bodies, they are much better at 
searching for food.2 From this finding we have learned that 
mild hunger does not make your brain dull; rather, it can 
reduce brain fog. Other ketone bodies help the immune 
system to fight the bacteria and pathogens that cause 
disease.® 

We also have a specific set of genes in the liver that are 
turned on at night to break down cholesterol to make bile 
acid, and that bile acid travels to the gall bladder and waits 
there for the first bite of food, or sip of coffee, in the 
morning. Bile acids help the gut absorb fat, and some of 


that fat can travel to a special fat storage area located 
along the shoulders and between the shoulder blades, 
where it is called brown fat. When the brown fat is 
activated, the fat cells crank up to burn stored fat, which 
produces heat to keep the body warm. This might be how 
the body stays warm overnight. 

Protein is not usually a source of energy; it is typically 
used to build muscles, tendons, ligaments, and skin. 
However, when we run low on the rest of our available 
energy resources, protein can be broken down to provide 
energy. Its smallest components are amino acids, which are 
used in the liver to produce glucose, which is then released 
into the blood to maintain blood sugar. 

Our research shows that diabetes is linked to broken 
circadian rhythms. When a circadian rhythm is thrown off, 
the body cannot absorb enough sugar from the blood after 
we eat as quickly as it should, and the sugar remains in the 
blood instead of getting absorbed and processed. In some 
cases, the body also skips the step of burning fat and 
instead begins to break down protein to produce even more 
glucose. This results in a higher level of blood sugar, 
especially in the morning. And sometimes the liver forgets 
to stop burning protein and continues to produce glucose 
from protein even when we have just eaten a meal. As a 
result, the body gets flooded with glucose from both the 
food we just ate and the reserves in the liver. 

Lastly, that circadian rhythm has been hardwired by our 
ancestral diet. Have you ever tried to hunt for food? Today 
it’s not so hard to grab anything out of the cupboard, day or 
night. But our bodies have developed to process food when 
it is most available; for our ancestors, that was during the 
day when they could see what they needed to hunt or 
gather. Similarly, at night, when it’s dark, those ancestral 
bodies learned to rest and reset for the next day. 

The foods humans eat can be broadly grouped into two 
types: plant based and animal based. In general, plant- 


based foods were easier for our ancestors to obtain. They 
didn’t have to chase and kill vegetables, fruits, nuts, or wild 
corn. Plant-based food is almost always a rich source of 
carbohydrates; even the most protein-rich legumes or 
lentils are 70 per cent or more carbohydrates. In contrast, 
animal-based foods are relatively rich in protein and fat. 
Although we don’t have daily food records from our 
ancestors, we can extrapolate their food choices based on 
the lifestyle of a few isolated populations that still live 
without access to modern amenities. For people like the 
Bushmen of Kalahari and the Masai of Kenya, the first 
foods eaten each day are made from plants and are rich in 
carbohydrates. Ripe fruits may have enough simple sugar 
to be easily digested and provide instant energy. At the end 
of the day, they eat foods that need to be cooked: meats, 
tubers, vegetables, or grains. The family lights a fire, cooks 
the food, has a communal meal, socialises, and then goes to 
sleep. This pattern is how we know that the body is 
designed to handle carbohydrate- and sugar-rich foods 
early in the day. The protein, fat, and complex 
carbohydrate or fibre-rich foods that need cooking take 
longer to digest, and they provide the energy required for 
the long night so that we don’t wake up in the middle of the 
night feeling hungry. 

Nighttime also allows the body’s recycle and repair 
systems to work more efficiently, as it isn’t busy doing the 
functions needed during the day. These nighttime activities 
are triggered when there is less available sugar; for the 
body to be the most efficient at night, we need to create a 
sugar deficit with an overnight fast. 


DISRUPTING THE CORE CIRCADIAN RHYTHMS CAN CAUSE 
DIABETES 


These daily rhythms of sleep, eating, and physical activity 
are not only a simple convenience; they are necessary to 


keep the body functioning well. This temporal sequence of 
events is programmed to run automatically, on a circadian 
timetable. It also requires a mechanism that anticipates 
what is going to happen next and can prepare the body for 
that imminent future. If we have a mechanism to make us 
tired and sleepy before our habitual bedtime, it becomes 
easy to fall asleep. Similarly, before we get out of a restful 
night of sleep, the body anticipates waking up and warms 
us up and pumps the heart so we get out of bed with 
energy. This ability of the body to anticipate what is going 
to happen next can be achieved only if we have an internal 
sense of time. 

All our clocks work together like an orchestra to lay the 
essential foundations of health: sleep, nutrition, and 
activity. When the clocks work perfectly together, we have 
ideal health. When one rhythm is thrown off, though, the 
others are ultimately upset, creating a downward spiral of 
poor health. Unfortunately, we break those normal 
circadian rhythms all the time. In fact, we’re so good at 
breaking these rhythms that some of us don’t even know 
we had them to begin with. 


CIRCADIAN RHYTHMS AND THE THREE FOUNDATIONS 
OF HEALTH 


Eating 


The clocks in both the brain Physical activity 
and body contro! hunger, satiety, and There is an optimal time for daily 
food choices. Clocks in the digestive exercise: The clocks in the brain 
system, liver, pancreas, and muscle and body control when we have the 
optimise digestion, absorption, and most energy and reduce the risk for 
utilisation of nutrients. injury in our muscles and joints. 
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Sleep 


A circadian clock tells the brain when to 
sleep, how long to sleep, and informs the 
quality of sleep. Restorative sleep balances 


our mood, attention, and hormones. 


RHYTHM 1: EATING 


We have found that there are two rhythms that influence 
eating, and they are interrelated. To find the first rhythm 
we asked the question: If the circadian system’s main goal 
is to optimise energy intake, what happens when food is 
available at the wrong time? Once again, we turned to our 
mice. Typically, mice sleep during the day and prefer to be 
active and eat during the night. We created a simple 
experiment: we fed some mice only during the daytime. 
When the mice learned this pattern, they started waking up 
an hour before their food arrived to start searching for it. 
In other words, their brain devised a mechanism to 
anticipate food. Then, after eating, they went back to sleep 
(as they usually do during the day), and later, they strolled 
around at night. Their SCN, or master clock, still controlled 
the daily sleep-wake cycle and continued to work fine, 


except for a brief period during the day when they knew to 
wake up to eat their food.® 

Then we looked at the rhythm of mouse liver function. We 
used to think that the SCN is the master clock for all 
rhythms and that when we eat out of sync with our SCN, 
then some liver genes would track the signal from the SCN 
and some would track food. This would confuse the liver, 
which may be bad for the mouse. However, we saw that 
almost every liver gene that turned on and off within 24 
hours completely tracked the food the mice ate and ignored 
the signals from the SCN.2 This new rhythm meant that 
the presence of food can override the SCN and reset the 
liver clock. This one finding completely changed how we 
view circadian rhythm in relation to light and food. Instead 
of thinking that all timing information from the outside 
world has to go through the SCN before it gets to every 
organ in the body, we now know that the body is able to 
sync with other cues. And because eating within a fixed 
time frame supports a robust liver clock, we can deduce 
that eating only within an 8- to 10-hour window— 
regardless of whether that window is in the morning or 
evening—will benefit a person more than eating throughout 
the entire day. 

In fact, the first bite of food, or first sip of coffee, each 
day resets those organ clocks. In a perfect world we would 
wake up every day at the same time, aligning the time we 
eat our first meal with the time the SCN tells all our organs 
to start performing their tasks. This would harmonise all 
the clocks in our body and brain, and we would be at our 
best health. That first meal would be, at the earliest, 1 to 2 
hours after you first wake up. However, most of us don’t 
live our lives with clockwork precision. Even if we are 
mostly disciplined and consistently get 7 to 8 hours of sleep 
each night, most of us are not disciplined about when we 
eat our meals. In fact, our studies show that most people 


eat all day long and most of the night, with a small window 
of time when we don’t eat in the middle of the night, often 
2:00 a.m. to 4:00 a.m.12 That is, we eat immediately after 
waking up and until we go to bed. The problem is that 
eating meals over a long period of time in the space of a 24- 
hour day confuses those organ clocks. Slowly, their broken 
rhythms will cause us to succumb to diabetes. 

However, even if that sleep rhythm is constantly 
disrupted, maintaining a fixed window of time for eating— 
say, between 8 and 10 hours every day—keeps the rhythm 
strong enough so that most of our organ clocks are in sync, 
which better controls blood sugar. So, if you want to 
improve your health and manage your diabetes, the first 
rhythm you should pay attention to is when you eat. 

Think about breakfast. Have you ever noticed that you 
feel hungry around the same time every morning, 
regardless of what and when you ate for dinner the night 
before? This happens because it’s the SCN that sends the 
signal telling us when we are hungry—not the gut. At this 
point, the pancreas is also ready to secrete insulin, the 
muscles are ready to soak up some sugar, and the liver is 
ready to store some glycogen and make some fat, then send 
it off for storage. If you eat your breakfast consistently at 
the same time, in the morning when you feel hungry, 
everything will go right: your brain clock and liver clock 
are in sync with your day-night and eating-fasting cycles. 

The second rhythm of eating is digestion. Every time we 
eat, even if it is just a small snack, the entire process of 
digestion, absorption, and metabolism begins, and that 
takes time to complete. Typically, it takes 5 to 6 hours to 
digest and absorb nutrients after a meal. This means that 
even if you are eating all your meals within a 10-hour 
window, your gut is working for 15 to 16 hours and is 
getting 8 to 9 hours of downtime to repair and rejuvenate. 
So, if you eat your last meal close to bedtime, your gut may 


not get any downtime at all while you are sleeping. That is, 
your gut is programmed to run slower at night. If your last 
meal is near your bedtime, the food may stay in your gut 
overnight before it is completely digested, causing 
indigestion, poor blood sugar absorption, and weight gain. 
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In the illustration opposite, a typical Feed-o-gram is 
shown for person A, who typically ate randomly from 6:00 
a.m. until midnight; person B, who adopted a 12-hour IF for 
one week; and person C, who followed a 10-hour IF for one 
week. Each horizontal line represents one 24-hour day, and 
the position of each circle represents each time the person 
ate. 


RHYTHM 2: PHYSICAL ACTIVITY 


When we’re not eating or sleeping, we’re supposed to be 
engaged is some form of physical activity. Our metabolism 
and physiology evolved so that our body can perform 
physical activity throughout our wakeful hours, from 
morning to evening. In particular, we are designed to be 
more active in the morning and again in the late afternoon 
and evening. Each of these activity windows serves a role 
in controlling blood glucose. The first activity window is at 
dawn. Outdoor exercise with exposure to the morning light, 
picked up by the SCN and rest of the brain, is effective in 
suppressing the sleep hormone melatonin, which keeps the 
pancreas asleep. With reduced melatonin, the early 
daylight primes the pancreas to produce enough insulin to 
take care of the glucose rush after breakfast. 

In the afternoon, increasing our physical activity serves 
two purposes. It burns some stored glycogen from the 
muscles and it primes the muscles to absorb the sugar that 
will come from dinner. Priming the muscles is necessary 
because the pancreas gets tired at the end of the day and 
may not produce enough insulin to take care of the glucose 
rush that comes with an evening meal. 

Physical activity can make our muscles act like a sponge, 
soaking up blood glucose without the help of insulin—so 
much so that even people with Type 1 diabetes, who do not 
produce insulin, can reduce the amount of insulin they 
need to maintain their blood glucose by being physically 


active. For those with Type 2 diabetes, even a 10- to 15- 
minute brisk walk or ride on a stationary bike after dinner 
is effective in reducing blood glucose to normal levels. In 
this sense, physical activity after a meal is almost like 
having an extra boost of insulin or an extra dose of diabetes 
medication. Compared to medicine, exercise is free and has 
only positive side effects. 

Some people with diabetes find that exercise can 
increase their blood glucose levels. This can be alarming, 
especially if you also have an unexplained tendency to see a 
gradual rise in blood glucose in the morning. Those who do 
see an increase in blood glucose in the morning should 
exercise in the evening, either before or after dinner, so 
that they don’t have such an alarming increase in blood 
glucose. 

If you haven’t been diagnosed with diabetes and you are 
currently mostly sedentary, any exercise at any time of the 
day is good. However, if you are already active and want to 
optimise your exercise timing, stick with late afternoon or 
early evening, when your muscles and joints are more 
flexible and therefore you have less chance of injury. 

Physical activity is also the best way to spend the extra 
energy we gain from overeating. Although the brain uses 
mostly glucose as its energy source, we cannot make our 
brain “spend energy” by thinking extra hard. You could 
turn off the heater or sit outside on a cold day with no 
winter clothing to burn some calories to keep the body 
warm, but that’s just not efficient. Exercising for at least an 
hour daily burns between 200 and 500 calories, creating an 
energy deficit you can count on for losing weight. 

Exercise also has indirect benefits, including better sleep. 
As we discussed earlier, getting better sleep also reduces 
the craving for unhealthy food. What’s more, exercise 
encourages the muscles to produce many biochemicals and 
hormones that improve the function of other organs, 
including the brain. Yet while we know that exercise is 


good for us, there is no mechanism that drives us to be 
physically active. To keep yourself aligned with your 
circadian rhythms, you have to make time to be active 
every day. 


RHYTHM 3: SLEEP 


Sleep is the most important rhythm to maintain. We need 
continuous, uninterrupted sleep for 6 to 8 hours every 
night, and this sleep should begin and end at a consistent 
time. If this rhythm is disrupted, it has bad effects that 
reverberate throughout the brain and body. For instance, 
exposure to light when we should be sleeping can disrupt 
the SCN, which subsequently affects other rhythms in the 
brain and several hormone rhythms in the body. And, when 
your sleep rhythm is thrown off for even a few days ina 
row, every organ suffers. The digestive system is affected, 
leading to indigestion and exacerbating any digestive 
issues that diabetics suffer from, including gastroparesis. 
The heart may not work well; a 2014 study showed that one 
hour of sleep deprivation during the “spring forward” to 
Daylight Saving Time raised the risk of having a heart 
attack the following Monday by 24 per cent, compared to 
other Mondays during the year.44 The immune system may 
also become too reactive or too insensitive without the 
right amount of sleep, increasing our risk for developing an 
infection (and diabetics are typically more prone to 
infection). 

Loss of sleep also makes our brain foggy, which leads to 
making poor health decisions. For instance, the brain 
actually craves sugar for energy, and poor food choices 
that lead to excessive sugar intake can cause the 
metabolism to be thrown off balance. Studies have shown 
that as few as four or five nights of poor sleep (that is, 
sleeping 5 hours or less) can raise a person’s blood glucose 


by several points, leading to an otherwise healthy person 
possibly being misdiagnosed as prediabetic.42: 13 

Reduced sleep also confuses the brain hormones that 
regulate hunger. The brain cannot predict how long a 
person is going to stay awake, and since staying awake 
requires more energy than sleeping, the brain increases its 
production of the hunger hormone. As a result, people 
always eat more than what is needed to stay awake for just 
a few extra hours. Sleep deprivation confuses the brain, 
making us choose unhealthy foods over healthier options. 
We crave energy-dense foods when we are overtired, and 
overeating those foods ultimately contributes to obesity and 
diabetes. Sleep deprivation also makes us lethargic and 
less active, which further contributes to excessive energy 
storage and leaves us with one less tool to control our 
blood glucose. 


IF YOU WANT TO REVERSE DIABETES, DON’T LIVE LIKE A 
SHIFT WORKER 


When some people work the night shift, they usually try to 
get back to a normal routine of sleeping and eating during 
their days off. As you can imagine, living this way disrupts 
a person’s circadian codes. Research has shown that 
overnight shift work, including the effort to get back toa 
“normal” schedule on days off, can increase a person’s 
chances of developing any of several chronic diseases, 
including diabetes.14 

You don’t have to do real shift work to live like a shift 
worker, however. The general definition of shift work is 
staying awake for 2 to 3 hours between 10:00 p.m. and 
9:00 a.m. at least once a week. So, even if you lose those 2 
to 3 hours of sleep by staying awake past your usual 
bedtime, or by waking up earlier than your usual wake-up 
time, you will disrupt your rhythms much as if you were 
working a night shift. Similarly, any job where you are 


required to respond to emails, take calls, or attend to work 
at all hours of the day and night should be considered shift 
work, and includes workers in the gig economy, doctors, 
teachers, information technology workers, musicians, 
consultants, and artists. 

Additionally, people who interact with others who live a 
few time zones away may experience similar circadian 
disruption. For example, if you have to wake up early or 
stay up late to be in a video meeting or make a phone call 
to your business partner, or take online classes, or visit 
distant loved ones a few days in a month, you are 
disrupting your circadian code much like a shift worker. 

If your breakfast time changes by 2 or more hours on at 
least two days of the week, you are eating like a shift 
worker. Those who travel across time zones invariably are 
changing their eating times. Similarly, if you eat or drink 
late at night during the weekend, you experience the same 
type of circadian disruption as if you are jet-lagged. Later 
in this book, you’ll learn how to mitigate these lifestyle 
disruptions. 


WHAT'S NEXT 


If you are stuck in a circadian disruptive pattern, don’t 
despair. You’ll learn throughout the rest of this book how 
paying attention to your daily habits can be the most 
powerful approach to identify your circadian rhythms and 
return them to a normal range that keeps you healthy. We 
know this because healthy habits affect us on a cellular 
level. Our genetics have shaped our circadian rhythm, as 
well as a predisposition to diabetes or its complications. 
However, habits play a big role in our epigenetics, or how 
those genes are put into action. Although our genetic 
makeup is not (yet) within our control and not something 
we can change, there are several personal habits that we 
can optimise to nurture healthy circadian rhythms. In the 


next chapter, you'll learn why these same habits can also 
reverse diabetes and its related symptoms. 


CHAPTER 3 


The Circadian Breakthrough in 
Diabetes Research 


Imagine buying a car knowing it was prone to overheating. 
To compensate, you pay special attention to the engine 
temperature and top up the coolant regularly so you don’t 
run into trouble. In other words, you proactively treat your 
car’s problem, and by doing so, it works perfectly. That 
doesn’t mean that if your car has a good cooling system you 
don’t have to maintain it. You still have to pay attention to 
the engine temperature because one day it might overheat 
anyway. 

When it comes to diabetes, the same is true: regardless of 
predisposition and your risk factors in Chapter 1, you need 
to live in alignment with your circadian clocks if you want 
to avoid developing diabetes. In fact, we once took mutant 
mice that lacked a circadian clock and that had poor eating 
habits, and we put them on an eating programme during 
which they ate within a fixed interval every day. We found 
that we could protect them completely against metabolic 
diseases, including diabetes. In other words, a healthy 
eating habit can counteract the bad effects of faulty genes. 

Paying attention to your health and making proactive 
choices that lead to good habits always pays off. My latest 
research shows that it is these small proactive habits that 
make the biggest difference in controlling, and even 
reversing, diabetes. 


CIRCADIAN RHYTHM RESEARCH 2.0 


Over the past 20 years, research on circadian rhythm was 
slowly and steadily building the foundation for a deeper 
understanding of how the brain and body work. We knew 
that the clock in the brain programmes us to sleep at night 
so that the brain can repair, cleanse, and rejuvenate so as 
to carry out its tasks during the day. We wanted to know if 
the clocks in the body’s organs have similar programmes. 

We also knew that the clocks in those organs are 
programmed for better digestion, absorption, and 
utilisation of nutrients and sugar during the day, and that 
these programmes are hardwired and difficult to change. 
For example, have you ever noticed that when you eat 
dinner very late at night, the next day your digestion is off? 
You might have indigestion, bloating, constipation, or 
heartburn; your brain feels like you have a hangover. 

It’s surprising that the body has never learned to adjust 
to eating late at night. Even workers on a night shift who 
sleep during the day never entirely hack their body to fully 
alternate their eating routine. In fact, the longer they keep 
up these hours, the worse the effects. 

In the last 50 years, there have been more than 200 
studies regarding shift workers whose work schedules do 
not allow them to eat or sleep at a consistent time. Almost 
all these studies lead to the conclusion that shift work at 
night is bad for one’s health—particularly, it increases the 
risk for diabetes. These studies looked at both men and 
women and were done in different countries that reflected 
a variety of eating styles and dietary combinations. Yet no 
matter where the studies were done, the results were the 
same: the longer someone is a night-shift worker, the 
higher the risk for developing diabetes.2- 2.4.2. This is 
because the body never gets used to or adjusts to living ina 
state that is unaligned with its circadian code.2 And if shift 


workers already have diabetes, it’s even harder for them to 
control the disease, even with medication. 

Between 2000 and 2010, after the human genome was 
fully sequenced, scientists began to understand for the first 
time how our genes regulate our health. During this time, 
three lines of study converged, creating what was a turning 
point in circadian science. The first groundbreaking 
research in human genetics showed that some people who 
had either obesity or diabetes also had faulty circadian 
clock genes.2 Other genetic scientists found mutations in a 
gene that could not perfectly process information from the 
sleep hormone melatonin,2: 12. 14.12 which led to the 
discovery that melatonin influences the pancreas to release 
insulin after a meal is consumed./2 A second line of 
research, which I was involved in, showed that mice with 
faulty circadian clock genes have difficulty controlling 
blood glucose and developed metabolic diseases.14 
Another mice study I was involved in showed that the vast 
majority of genes that turn on and off over a 24-hour period 
in the liver were involved in regulating how the liver 
controls sugar and fat storage.42 This last study provided a 
molecular connection between the circadian clock and the 
regulation of blood sugar. 

Taken together, these research results are nothing less 
than a smoking gun, akin to the discovery that cigarette 
smoking is bad for one’s health. But we cannot stop 
businesses from using shift workers nor can night-shift 
workers hack their schedule of eating and sleeping. And, it 
turns out, neither can most humans. Our research that 
produced the Feed-o-gram in Chapter 2 (see page 40) 
shows that, given the opportunity, most people will eat as 
long as they are awake. We also know that every time we 
eat something, the pancreas releases insulin, which does 
two important jobs for metabolism: It helps absorb the 
sugar from the bloodstream and move it into the liver, 


muscle, fat, and other tissues. That insulin also signals 
those same organs to convert some of the sugar to body fat 
so that it can be accessed during times when we aren’t 
eating. This process of sugar transportation and storage 
can take 2 or 3 hours after we eat. So, if we snack 
throughout the day and evening, the pancreas keeps 
producing that insulin and those organs stay in fat-making 
mode. In fact, eating later in the evening or into the night, 
when we are physically less active, further contributes to 
reduced energy expenditure and more fat storage. It also 
increases the total number of hours we eat, so the body is 
never directed to burn off that stored fat, as it is constantly 
using newly digested foods for its energy. If these habits of 
constant eating continue for days, weeks, months, or even 
years, the pancreas will eventually get stressed and not be 
able to produce enough insulin to meet the demand. To 
make matters worse, over time, the cells in the liver and 
other organs become so overloaded with fat that they 
cannot absorb the right amount of glucose from the blood, 
even if there is insulin available. As a result, the blood 
glucose levels creep up and we develop diabetes. 

So, since we cannot hack the clock, how can people 
proactively support it for better control of the blood 
glucose? We believed that the answer must lie in 
controlling not what we eat but when we eat. And that’s 
how the big discovery came: Living in alignment with your 
natural circadian rhythm is the diabetes hack we were 
looking for. 


A NEW THEORY FOR REVERSING DIABETES 


Decades of diabetes and obesity research had led toa 
conclusion that a diet rich in certain types of fat or sugar 
causes obesity and diabetes. Over and over again, mice 
were fed a diet that was rich in fat and sugar, and within 
just 10 to 12 weeks they became obese and their blood 


glucose levels went up. This model became the gold- 
standard experiment, and has been used to help 
researchers understand how a poor diet and faulty genes 
bring us closer to diabetes, and how different drugs or 
good genes protect us from diabetes. Yet we thought that 
there must be more to the story. 

We wanted to see what would happen if mice were fed an 
obesogenic and diabetes-promoting diet but were given all 
their food within a fixed window of time. We would test our 
hypothesis against more than 10,000 studies to interpret 
the results. In 2012, my laboratory took dozens of adult 
mice who shared the same genes, were born to the same 
parents, grew up in the same animal house, had the same 
gut bacteria (microbiome), and ate the same food. We 
divided these mice into two groups. Both groups ate the 
same high-fat and high-sugar diet, and they consumed the 
same number of calories every day. The only difference was 
that one group of mice was allowed to eat whenever they 
wanted (mice typically sleep during the day, so the 
anytime-eating mice ate one-third of their food during the 
day and the rest at night), and the second group was 
trained to eat within an 8-hour window. Within three to 
four days, the 8-hour mice learned the routine and ate all 
their food in the allotted time in order to catch up, calorie 
for calorie, with the unrestricted eating group. Every week, 
we checked how much the mice all ate and how much they 
weighed. 

Week after week, the anytime-eating group was putting 
on weight, while the 8-hour eaters was barely gaining 
weight. At the end of four months, we tested the blood 
glucose levels of all the mice, and there was a huge 
surprise. Even though both groups ate the same food and 
consumed the same number of calories, the anytime-eaters 
had higher fasting blood glucose levels, while the 8-hour 
eaters did not show an increase in fasting blood glucose 
levels. In a separate test, we found that when the anytime- 


eaters were given pure glucose to drink, their blood 
glucose shot up much higher, while the blood glucose of 8- 
hour eaters did not increase to the same extent. 

At first, we thought something might have gone wrong 
with the experiment, so we repeated it in its entirety three 
times over the next 18 months. Every time the results came 
back the same: an 8-hour eating window prevented the 
development of glucose intolerance or diabetes, even with 
a high-carb/high-fat diet. Why? When mice eat only for 8 or 
9 hours and then fast for 15 to 16 hours, their pancreas 
gets some rest. That is, the pancreas does not keep 
cranking out insulin around the clock. So, the 8-hour eaters 
experience low (healthy) levels of insulin in their blood 
during the fasting time, while the anytime-eaters have 
higher levels of insulin around the clock, pushing them 
toward diabetes. 

Next, we tweaked the experiment by changing the eating 
window. We found that although 8-hour eaters had the 
most benefits, the 9- and 10-hour eaters were not too far 
behind. Even the 12-hour eaters reaped some (but not all) 
benefits. But once we went to 15 hours, we found there was 
no benefit at all. On the other end of the spectrum, we 
could not test 6- or 4-hour windows because mice cannot 
eat as much as their anytime-eating friends in such a short 
time. 

Other researchers created a separate study; they tested 
mice with both calorie restriction and our clock research.1©& 
They wanted to know if a low-calorie diet was effective in 
reducing body weight, regardless of when the mice ate it. 
They fed the mice their low-calorie food at bedtime or when 
they first woke up. When the mice ate after they first woke 
up, they lost more weight than the mice who ate at 
bedtime. The reason was their eating pattern was aligned 
with their circadian code. This study implies that even if 
you are trying to lose weight by eating less, you may 


achieve more weight loss by aligning a low-calorie diet with 
an optimal circadian schedule. For people, this means 
eating most of their calories during the early part of the 
day instead of at night. 

We also tested a wide variety of diets with different 
proportions of fat and sugar, including those that more 
closely mimicked the average diet of many people. Some of 
these diets caused diabetes along with weight gain, while 
others caused diabetes without weight gain. Irrespective of 
what the mice ate, we found that if they ate within a 
window of 8 or 9 hours, they were protected from diabetes. 

We realized that eating all your food within an 8- or 9- 
hour period every day may not be possible or practical for 
everyone, week after week. So, we tested whether the mice 
could eat for 8 hours for five days a week and take two days 
off. When the mice were given two “cheat” days, they did 
cheat; they ate around the clock and they ate more than 
their 8-hour allotment. Yet, these mice were still protected 
from obesity and diabetes, even though they had cheated. 

Next, we wanted to test mice that were already diabetic 
and overweight. We gave diabetic mice their regular 
amount and quality of food within an 8-hour period. As the 
weeks went by, those mice started shedding weight. And 
after three months, their blood glucose number 
substantially improved. This was truly shocking, because 
while some healthy habits may prevent a disease, there is 
not much data to show that once a disease has set in, the 
same healthy habit may cure or improve the condition. For 
example, quitting smoking may reduce the risk for lung 
cancer; but if an active smoker gets lung cancer, quitting 
smoking will not cure the cancer. Similarly, washing your 
hands may protect you from getting COVID-19 or flu, but 
once you’ve come down with the virus, washing your hands 
is not a cure. Here, we found that restricting the eating 
window led to a reversal of diabetes that lasts as long as 
the restricted eating pattern is followed. 


Lastly, we wondered if this experiment would be equally 
successful with the “friends of diabetes”. This is an 
important question, because diabetes is known to have 
many health complications. We knew that when mice eat 
unhealthy food (food designed to mimic the typical 
American diet) whenever they want to, in addition to high 
blood glucose, over time they develop high cholesterol and 
fatty liver disease, they have high levels of inflammation, 
and they experience growth of bad bacteria in their gut, 
leading to diseases of the gut. Additionally, they sleep 
poorly, their muscle structure is weaker, and their nerves 
don’t work well. But we discovered that creating an 8- to 
10-hour eating window worked like a silver bullet for these 
mice. It reduced their blood cholesterol; reduced incidence 
of fatty liver disease; improved overall heart condition, 
motor coordination, and muscle function; reduced 
inflammation; and improved sleep quality. 

These experiments have been replicated in other labs, 
and the results were not much different from what we had 
seen in our own laboratory. In more recent studies, we 
found that even if the mice had disease-causing mutations, 
the bad effects of those bad genes could be blunted with 
adoption of the daily eating pattern.“ Fun fact: both young 
and older mice, of both sexes, could control their blood 
glucose much better. So, if until now you have not paid 
much attention to when you eat, know that it is never too 
late to start. 

Since our discoveries, we have “treated” hundreds of 
laboratory mice. These studies have provided the 
framework for implementing a similar strategy for people, 
including what benefits we can expect and whether 
adopting an eating window can be combined with 
medication or other lifestyle changes to achieve improved 
results. You'll learn how to apply this strategy in your life in 
the second half of this book. 


The bottom line is that this is great news: almost every 
sick mouse positively responded to an eating regimen 
instead of eating anytime. We believe that, for people, this 
means that no matter what your gene pool contains, or 
what health conditions you may already have, you are likely 
to see the same positive results when you align your eating 
with your circadian code. 


MICE ARE NICE; HUMAN TRIALS ARE BETTER 


Although our animal studies regarding diabetes were 
producing exciting results, media attention of our earlier 
research really took off. We called our eating strategy TRF 
(time-restricted feeding) in our mice studies, which turned 
into TRE (time-restricted eating) in my first book, The 
Circadian Code. Yet the popular media adopted a different 
label—IF, or intermittent fasting. Initially, this latter term 
was used to describe a 5:2 diet, whereby people are eating 
every other day or eating five days in a week. Now, the 
same term is used to describe eating all one’s meals within 
a 6-, 8-, 10-, or 12-hour window. In fact, the most popular 
form of intermittent fasting is our version of time-restricted 
eating, so for the rest of this book we’ll use the term 
intermittent fasting, or IF. However, if you want to dig 
deeper into the science and see our studies for yourself, 
Google “TRE”. 

Because of its popularity, thousands of people all over the 
world started their own experiments by creating a weight- 
loss diet based on intermittent fasting. Yet while we got 
tons of positive feedback on the internet and even in 
personal letters, we only heard about the good outcomes, 
which often offer an improved but subjective sense of how 
people feel when they are following the programme. We 
didn’t hear of any medically vetted quantitative measures 
of that improved health. And we hardly ever heard about 
people who found IF difficult to adopt, or about those who 


tried it but did not see any significant benefit. So, we 
wanted to understand all the possible outcomes, which is 
why we have to continue to do rigorous scientific studies. 

In terms of diabetes, I wanted to see if we could study 
and document the same changes in health of people as we 
Saw in the mice. We wanted to learn exactly how people 
adapt to intermittent fasting, what benefits they are likely 
to see, and how those benefits may change if they’re young, 
old, male, female, or have a pre-existing condition. Then, 
we wanted to explore how those benefits compare with 
other programmes, such as calorie constriction, modified 
diet, and medication. 

The first challenge was to discover when average people 
eat, because if someone is already eating within an 8- to 10- 
hour window and has diabetes or its complications, then 
they are already doing IF and not benefiting from it. But if 
they are eating for more than 12 hours, or if that eating 
window changes from one day to the next and then they 
shorten that eating window and are more consistent, they 
may see benefits. 

We found that more than 50 per cent of adults in the 
United States eat over a 15-hour stretch of time or longer 
every day,+® and only 10 per cent eat all their food within 
12 hours or less time. That means that most people eat 
during almost all their waking hours. In our study, 25 per 
cent of all participants delayed their weekend breakfast by 
2 hours, compared to how they ate during the week, and 
even this simple breakfast shift can disrupt their circadian 
code. But what was even more interesting was that when 
we aSked participants when they thought they ate, they 
responded almost uniformly that they believed they ate 
within a 12-hour window. They weren’t counting their early 
morning coffee with cream and sugar, or the last glass of 
wine or handful of nuts they’d often eat after dinner. 


These findings were considered huge discoveries in the 
circadian and nutrition research world. There have been 
numerous studies of when and how much we sleep, and 
how it relates to our health, but until our study was done, 
there were few in-depth, comprehensive analyses of when 
people eat and how their eating patterns change from day 
to day. Our findings mean that almost everyone you know is 
eating over a long window of time and giving their body 
little rest from the onslaught of food every day. So, almost 
everyone can potentially benefit from giving their body a 
few more hours of rest from eating. 

Another study done by a group of Harvard scientists and 
Spanish weight-loss nutritionists found that individuals who 
spread their calories over a long period of time—meaning 
they eat the same number of calories but eat later into the 
night—did not lose much weight. However, people who ate 
bigger meals during the day and ate little at night lost a 
substantial amount of weight.12 This means that regardless 
of which kind of calorie-restricted diet you follow, when you 
eat is more important than what food you eat. 

Next, we wanted to see if people who are eating over a 
longer window of time can adopt a consistent shorter 
window and stick to it. Indeed, we found that change is 
possible: people who habitually ate for 14-, 15-, or 16-hour 
—or even longer—windows of time can adopt an 8- to 10- 
hour eating window for 12 to 16 weeks. Almost everyone in 
our study could follow the pattern and they lost some body 
weight. But what was pleasantly surprising was how much 
they liked this new eating pattern; even a year after the 
study was completed, they continued to follow it. What’s 
more, they found that they slept better, had less hunger at 
night, and had a better sense of energy. The same 
outcomes were seen in other studies around the world. 

We also found that sometimes, when people reduced 
their eating window, they also reduced the number of 


calories they were eating. Our next step was to increase 
the rigour one notch above the level of the animal studies. 
My colleague Courtney Peterson, at the University of 
Alabama, Birmingham in the US, recruited people without 
diabetes who agreed to eat their daily assigned food within 
a prescribed window, either eating in front of the 
researchers or in front of a webcam. With such a stringent 
study, the outcomes were clear. People who ate within a 
shorter window of time saw their blood glucose and blood 
pressure decrease, and their inflammation was also 
reduced. They also reported being less hungry at bedtime 
and felt a high level of energy throughout the day.22 

Next, we took the experiment one step further and tested 
it on patients who either had elevated blood sugar or had 
some complications of diabetes. These patients also had 
metabolic syndrome: obesity, high LDL cholesterol, low 
HDL cholesterol, and high blood pressure. Most of them 
were taking either cholesterol-lowering drugs or drugs to 
lower their blood pressure for at least one year and had 
seen some improvement but had not brought their 
condition under control. This group had habitually eaten for 
14 hours a day, or longer. They had already tried other 
lifestyle modifications, like eating less and exercising more, 
but that hadn’t changed their outcome. 

We ran our study for three months. The first two weeks 
were hard for the participants to adopt a 10-hour eating 
window. But after the experiment was over, the results 
were surprising. Almost all the participants saw some 
benefits in just 12 weeks. For those with high blood sugar, 
their levels came down. Almost all of them saw a drop in 
blood pressure. Those with high LDL cholesterol also saw a 
drop in their cholesterol. Most also had a modest weight 
loss.24 

However, it turned out that the diabetes benefits were 
greater than what was typically expected with weight loss. 


While intermittent fasting may not always lead to a 
significant drop in body weight, it does improve several 
health conditions. This is important, because the finding 
went against previous research. Older studies showed that 
there were well-established formulas: any amount of weight 
loss (from 0 to <10%) is generally expected to result in an 
average blood pressure reduction of 2.675 mmHg (systolic) 
and 1.337 mmHg (diastolic) at 6 to 12 months.24 Yet we 
found that even when people did not lose as much weight, 
they were still seeing benefits that were disproportionately 
larger than their weight loss. For example, one participant 
lost just under 1 kilo, but her blood pressure dropped as if 
she had lost 2.2 kilos. Lastly, we also found that IF helps to 
manage the additional aspects of metabolic syndrome. 
Almost all studies on IF among overweight or obese 
individuals show improvements in blood pressure that 
meets or even exceeds the blood pressure improvement 
expected from medications. 


STEVE CONTROLLED DIABETES HE DIDN’T KNOW HE HAD 


Steve wanted to participate in our study because he wanted 
to lose weight. He came to the lab weighing more than 90 
kilos. It wasn’t until we ran his blood work that Steve 
learned he was diabetic. But after 12 weeks of IF, his 
diabetes almost completely reversed. 

During the study, we tested the participants’ blood sugar 
levels before and after each meal. At the beginning, when 
Steve woke up in the morning, his blood sugar was around 
130 mg/dL, and it would rise to 200 following breakfast. 
When we tested him during the day, following every meal, 
his blood sugar was going up beyond 140 mg/dL. These 
numbers put him firmly in the full-fledged Type 2 diabetes 
range. And because he had not known that he had diabetes, 
if Steve hadn’t signed up for our trial, he would have 
continued with his unhealthy lifestyle, which could have 


further worsened his diabetes to a point where he may 
have ended up in the hospital. 

After 12 weeks of time-restricted eating, Steve was 
disappointed about having lost only a modest amount of 
weight—only 4 per cent of his body weight, or about 3.6 
kilos. However, his morning blood sugar dropped to around 
95 mg/dL, which is completely healthy, not even in the 
prediabetes range. And after every meal, his blood sugar 
barely went above 140 mg/dL, including after breakfast. 
And the nice thing is that he liked the IF programme so 
much, and was so happy with the results, that he continued 
with the pattern when the study was over. In fact, he slowly 
adopted eating all his meals within a 9-hour window and 
continues to do so two years after the study. Steve is a 
great example of why IF is such good medicine: even 
though it is touted for weight loss, it’s even more effective 
for diabetes and other health benefits. 


THE MANY DIABETES BENEFITS OF INTERMITTENT FASTING 


Through our mice experiments we learned that being an 
anytime-eater is one sure way to disrupt your circadian 
rhythm. However, when the mice followed an IF routine, it 
not only reversed the disease but it also helped sustain 
healthier circadian clocks in all their organs. I believe that 
you can expect the same results when you follow an IF 
programme, which is particularly important when you are 
trying to reverse or manage diabetes. In fact, our research 
found six different ways that IF can break the circadian 
diabetes code. 

Intermittent fasting improves the coordination between 
organs and optimises their functions. This is an important 
finding, because it means that when your eating routine is 
in alignment with your organs’ clocks, the genes that are 
supposed to turn on and rise together in the morning do so 
effortlessly. For instance, when there is a strong circadian 


rhythm, the genes that instruct proteins to bring glucose to 
the cells are working in harmony with the glucose storage 
genes, and they rise together each time the mice ate 
following an IF programme. This means that as glucose 
enters the cells, the glucose molecules are used in the right 
ways. As a result, blood glucose levels do not rise too high 
after a meal. 

When insulin is produced correctly and only when needed 
—during the IF period and not around the clock—the fat- 
making genes will be at rest because they do not sense the 
insulin. Instead, the body turns on the fat-burning genes to 
create energy from our fat stores as we sleep. When the 
body has more time to tap into its stored glycogen during a 
longer overnight fast, the muscles and liver cells can use it 
up and make space for new glucose storage the next day. 
While a healthy fat cell can devote 90-plus per cent of its 
volume to storing fat, a liver cell that has more than 20 per 
cent of its volume as fat is a sick cell. But as the space 
inside all the cells becomes more available, because the fat 
deposits are utilised each day, the cells become healthier. 

Communication between the liver and the fat-burning 
tissues is also enhanced with a stronger circadian code. 
Bile acids from the liver are another mechanism the body 
uses to activate the fat cells to burn more fat. In our 
studies, with their liver clock working as it should, the mice 
burned off extra fat. Not only does this improve the level of 
fat within the liver, but it also reduces overall cholesterol 
levels and lowers the risk of heart disease. However, like 
humans, the anytime-eating mice showed increased blood 
cholesterol levels. Although with an optimised liver clock, 
the enzyme that breaks down cholesterol into bile acids is 
active only for a few hours every day, when the mice could 
eat anytime they wanted to, their liver clock got confused 
and did not increase the level of cholesterol-breaking 
enzyme when it was needed. Yet, in the liver of the IF mice, 
the normal rise in cholesterol-breaking enzyme remained. 


Those IF mice also experienced normal blood cholesterol 
levels and only a slight increase in bile acids. That small 
increase in bile acids is considered good, as it triggers the 
fat cells to burn even more fat.22 Another benefit that the 
IF mice received was having a warmer body temperature 
when they slept and were fasting, when fat-burning is at its 
peak. Indeed, this may be related to how our ancestors 
living in the wild could cope with the cold late into the 
night: their fat-burning systems kept them warm. 

Communication between the liver and the muscles is also 
improved with a healthier circadian code. We learned that 
mice, just like us, can make glucose by breaking down 
protein following the instructions sent by the liver. When 
we fast, our muscles break down protein a little bit, 
releasing the protein to travel to the liver, where it is 
converted into glucose. But when we have diabetes, this 
process continues even when we eat. The extra glucose 
from the protein exacerbates an already flooded system. 
However, this didn’t happen with our IF mice: their liver 
stayed on for only a few hours during the fasting period, 
and it immediately shut down when the mice ate. And since 
the muscle is not breaking down protein all the time to 
supply the extra sugar, we found that the IF mice actually 
gained a little bit of muscle mass. This may also happen 
with humans, but we don’t have the data yet to prove it. 

Those changes in the metabolism of glucose and fat that 
happened in the IF mice mirror the results of the most 
widely used diabetes drug, metformin. The medication 
tricks the body into think it is fasting and thereby helps the 
body absorb more glucose, burn more fat, and slow down 
the glucose production from protein. Hence, IF at least 
partly replaces what metformin is supposed to do, without 
the bothersome side effects of stomach upset and vitamin 
deficiencies. 


We also know that systemic inflammation subsides with 
IF.24 Systemic inflammation is the mother of many 
metabolic diseases, including diabetes. But the weight loss 
that comes with IF lessens the inflammatory fat that 
typically activates the immune cells causing inflammation. 
With less inflammation, joint pain and soreness are 
reduced, making it even easier to increase one’s physical 
activity. Less fat, less cholesterol, and less inflammation 
mean there is less chance of developing atherosclerosis or 
clogged arteries.22 After several weeks on IF, the circadian 
rhythm of the autonomic nervous system resets. This 
autonomic nervous system controls many functions, 
including blood pressure regulation. In a collaborative 
clinical study with my colleague Dr Pam Taub, a 
cardiologist at the University of California, San Diego, 
overweight patients who were at high risk for heart disease 
and diabetes, and who had been practising a 10-hour IF, 
Saw significant weight loss and reduction in fat mass, 
lowering their blood pressure and degree of overall 
inflammation. These factors all also reduced their risk for 
heart disease. 

We also learned that IF changes the makeup of gut 
microbes. There is now increasing evidence that these 
microbes—our microbiome—affect all aspects of our health, 
including diabetes. When the gut has a healthy clock, it 
creates an environment that supports healthy gut microbes 
and suppresses the growth of microbes that make us 
unhealthy. We found that IF mice showed some beneficial 
changes to their gut microbes, which helped them excrete 
more sugar in their poo. If similar changes in the gut 
happen in humans, it would mean that instead of absorbing 
all the carbohydrates we eat, some may be excreted in our 
faeces. 

These six core mechanisms (see opposite) are just the 
beginning of our research. We cannot do the same level of 


in-depth studies on humans as we did on mice, as humans 
are much harder to control, and it would be unethical for 
researchers to take multiple samples of their liver, muscles, 
and fat tissues. But there are clear signs that people who 
do IF also reduce their excessive insulin production and 
their cells become more sensitive to insulin. The net result 
is that even if their pancreas is not overproducing insulin, 
people can still have better control of their blood glucose 
by following IF. 

Human genetic research is the best proof we have that 
disruption of the circadian rhythm can increase the risk for 
diabetes. Over the last couple of decades, there have been 
many human genetic studies involving diabetes. Scientists 
study people who have diabetes or who are obese, all done 
in an effort to find which genes are mutated or which genes 
are not working properly. These genes may not be causing 
the disease, but they might be a factor. It turns out that 
many genes that have been found to be connected with 
diabetes or obesity are mutations of genes that are 
intimately linked to our circadian rhythm. For example, one 
mutation in a gene that mediates the effect of melatonin 
turns out to be connected to obesity and diabetes. We knew 
that rising melatonin levels makes our brain sleepy, but it 
also makes our pancreas want to sleep. When we eat close 
to bedtime, the level of melatonin has already risen and 
made the pancreas slow down. This can cause the blood 
glucose level to stay higher for longer than we need. So, 
when we eat affects how much benefit we can gain from 
intermittent fasting. 

There are many other genes that, when mutated, have 
been linked with diabetes or obesity, and a vast majority of 
those mutations or mutant genes turn out to be regulated 
by the body’s clocks, with all their levels rising and falling 
at different times of the day. In summary, human studies 
have yielded strong genetic proof that there is a connection 


between disruption of the circadian rhythm and the 
development of diabetes and obesity. 


SIX CORE MECHANISMS OF INTERMITTENT FASTING 


Improved Insulin Function 


Improved Liver Function 


Increased Fat Loss 
THE HEALTH BENEFITS 


OF INTERMITTENT FASTING 
Reduced Muscle Breakdown 


A Healthier Gut Microbiome 


Reduced Inflammation 


INTERMITTENT FASTING MAKES DIABETES MEDICATIONS 
MORE EFFICIENT 


Another drug that is occasionally prescribed for controlling 
diabetes instead of metformin is glipizide. This class of 
drugs tends to increase the production of insulin and 
reduce blood glucose levels. If you are currently taking 
glipizide, consult your doctor before starting IF, because IF 
alone can reduce your fasting blood glucose, and when it is 
combined with glipizide, the fasting blood glucose may go 
too low. You may be able to safely reduce the drug dosage. 
When you follow IF, pay attention to what time of day or 
night you take your medication. Some medications actually 
work better when they are taken in the morning or at the 


end of the day. Talk to your doctor to see whether your 
current schedule is optimising the drug’s outcome. 


WHAT'S NEXT 


Now that you understand how diabetes occurs, and how 
disruptions to your circadian clock can make diabetes 
occur or worsen your chances of developing it, let’s see 
how closely you are living in alignment with your circadian 
code. 


CHAPTER 4 


A Broken Circadian Rhythm 
Influences Diabetes 


Think about what we learned about COVID-19. As an 
infectious disease, it has a defined cause, a set of 
symptoms, and specific precautions or treatments to follow 
to achieve a cure. But diabetes and its sinister friends are 
chronic conditions, so addressing them is an entirely 
different story. The primary cause of diabetes is not an 
infection; instead, it is related to our genetic predisposition 
and poor lifestyle choices. The key to reversing this disease 
—or reducing the burden of existing diabetes—lies in 
getting rid of bad habits and adopting better ones. The best 
place to start is to determine how closely you are currently 
aligned with an optimal circadian code. 

An optimum circadian rhythm is the foundation of a good 
lifestyle that can help you prevent, better manage, and 
even reverse diabetes and its complications. This is true 
whether you are currently taking medication for diabetes 
or not. The reason is simple: diabetes medications only 
manage symptoms, like controlling your blood glucose 
levels; they do not address the underlying cause. What’s 
more, they do nothing to control blood pressure, blood 
cholesterol, an unbalanced immune system, stomach 
diseases, and other conditions that often accompany 
diabetes. Each of these complications may require different 
drugs to bring symptoms under control. However, adopting 


a better circadian code addresses the underlying issues for 
all these symptoms and conditions. Not only can it help you 
prevent diabetes, or reverse early-stage diabetes, when 
combined with the medications you are already taking, but 
you will also be better able to control your diabetes and its 
complications. 

Your lifestyle is the quality, quantity, and timing of your 
daily nutrition, sleep, and physical activity. We already 
know that we are supposed to eat healthily, get 7 to 8 
hours of sleep each night, and exercise daily. If you are 
doing these three things with regularity, you are already 
ahead of the game. But if you are doing so and not 
optimising your circadian code for these activities, you are 
missing a valuable tool. Living in alignment with your 
circadian code means focusing not so much on the “what” 
or “quality” of a healthy lifestyle as on the “when”. By 
focusing on the when, you are harnessing the power of your 
circadian code, which can compensate for those times 
when you make less than exemplary choices in terms of 
quality or quantity. It is also easier to focus on when 
because there is only one measurement: time. And the 
payoff is big: by living in alignment with this internal 
rhythm, it will get easier to improve the quality and 
quantity for the rest of your lifestyle choices. 

More likely than not, we are each born with a strong 
circadian clock that instructs every aspect of our body to 
work efficiently. We are at our best health when we are 
living at a pace that is aligned with this perfect rhythm. 
However, sometimes life gets in the way. It does not take 
too many days of disruption to completely throw off our 
rhythm. When we stay awake late into the night, get poor 
sleep, or eat continuously throughout the day, it confuses 
our circadian rhythms and that undermines our health. 

A poor circadian code makes us vulnerable to a host of 
health problems. For instance, in a large study of more 
than 8,000 workers from 40 different organisations, 


researchers found that shift workers were more likely to 
suffer from infectious diseases, ranging from the common 
cold to stomach infections, than other workers.1 These 
observations show us that when our rhythm is off and we 
come in contact with everyday bugs or viruses that we 
should be resistant to, or even new ones like the 
coronavirus, they can cause serious illness. And this 
research is apart from what we know about the connection 
between diabetes and circadian rhythms: you already 
learned in Chapter 2 that shift workers have a much higher 
rate of diabetes than the general public. This is why I say 
that nurturing your circadian rhythm into its optimal state 
acts as a grand corrector of all maladies. 

You may think that having a single bad night’s sleep, 
pulling an all-nighter at work or school, or eating a big 
meal late one night won’t affect your blood glucose. Well, 
to some degree, you’re right: a one-off experience is not 
likely to do much damage. But imagine how many times in 
a week or month you eat a late dinner or enjoy a bedtime 
snack, or how frequently you sleep less than 6 hours. Every 
time your circadian rhythm gets off balance, it can take two 
to three days for your body to readjust. That means that 
one day of breaking your rhythm leaves your body off 
balance for half the week. 

It takes longer than you may imagine for your body to 
adjust to even the smallest glitch in your circadian rhythm. 
Notice how many days it takes your body to get used to the 
shift created by adjusting our physical clocks forwards or 
backwards just one hour for Daylight Saving Time. Now, 
think about shift workers, such as doctors, nurses, or 
airline personnel. Just one night shift of work can throw off 
cognitive abilities for an entire week. And when we travel 
across time zones, we become a part-time shift worker. 
Cross-country travel may seem benign, but when you have 
to adjust to a new time zone when you arrive, you may feel 


jet-lagged for a few days. For most people, their circadian 
clock takes almost one day to adjust to each hour of time 
shift; for some people, it can take two days per hour of time 
shift. It’s not just the plane travel that can be stressful for 
our circadian rhythms. On the day we travel, we may wake 
up early, cutting short our sleep time, eat earlier or later 
than usual, and may have difficulty falling asleep in the new 
place. 

Similarly, when you are out late on a Friday or Saturday 
night, and you stay awake for three extra hours past your 
usual bedtime, or you delay eating breakfast by three hours 
on the weekend, it affects your body in the same way as 
flying from London to New York. Clock scientists call this 
weekend habit social jet lag. 

A change to the timing of any of the three core rhythms— 
sleep, eating, and activity—can be equally deleterious to 
your health. While a disruption does not lead directly to one 
specific disease, it can compromise health in many different 
ways. If you are already genetically susceptible to one 
specific type of illness, you may notice its symptoms first. 
For instance, if you have a sensitive stomach, circadian 
disruption can trigger heartburn or indigestion. If you are 
at risk for heart disease, circadian disruption can trigger a 
heart attack or stroke, as in the study I mentioned in 
Chapter 2. 

We also know that when one rhythm goes, so go the rest. 
All of us have experienced this phenomenon during real or 
social jet lag, like when we attend a late-night party. The 
light you’re exposed to at the party, when you would 
usually be sleeping, suppresses your need for sleep. Every 
hour you stay awake past midnight disrupts your circadian 
rhythm more. The next morning, you feel terrible, even if 
you sleep in. During the day you might find that your brain 
is foggy and it’s harder to pay attention or make even 
simple decisions. Waking up late also disrupts your regular 


eating pattern, moving it from 8:00 a.m. to 10:00 a.m., and 
it may change your exercise routine. Science has shown 
that a sleepy brain also craves calorie-dense, unhealthy 
food.2 So, even if you have been trying to eat healthy, your 
brain is more likely to ignore your inner voice and go for 
the sweet, carb-heavy breakfast you may regret later. 


DIABETES AFFECTS YOUR CIRCADIAN CODE 


It’s quite possible that your state of health is linked to one 
or more circadian disruptions. And it’s quite possible that 
diabetes itself, including complications or side effects 
related to medications that are meant to control it, may 
cause their own circadian disruptions. Each of these factors 
can cause you to sleep less or too much, change your 
appetite (leaving you feeling too full or too hungry), or 
affect your ability to engage in physical activity. 


THE CARLOS EXPERIMENT 


One of my male colleagues at the University of California, San Diego, where 
lam an adjunct professor, is about 65 years old and travels at least once a 
month all over the country and internationally. A few months ago, when he 
did not show up to a meeting, | found out that he was recovering from a 
heart attack. | was surprised to hear the news because he always appeared 
to be in top health. Once he was feeling better, he told me that he had the 
heart attack right after returning from a trip to Europe. | suggested that we 
do a little experiment: we would track his heart health before and after he 
flew across at least one time zone. He was surprised to find that every time 
he travelled, either after landing in the new place or after returning to San 
Diego, his heartbeats were slightly outside the normal range. Now he is 
more careful and tries to optimise his circadian rhythm before and after 
travel. 


For example, obesity—one major cause of diabetes— 
increases the risk for obstructive sleep apnoea (you'll learn 
more about this in Chapter 8). Not having restorative sleep 
because you can’t breathe freely at night increases 
sleepiness during the day and reduces the drive to 


exercise. As physical activity goes down, the drive to sleep 
at night also reduces. This cycle keeps you awake late into 
the night under bright light, and when you stay awake, 
there’s a greater likelihood that you will continue to eat 
late into the night. In an advance stage of diabetes, you 
may wake up a few times to go to the loo and it may be 
difficult to fall asleep again. Diabetes can also make your 
stomach bloated, or you may have acid reflux, which makes 
it difficult to fall asleep or may wake you up from your 
sleep. The cycle then continues: each of these issues not 
only changes the way your body controls blood glucose but 
can also affect other areas of your health by disrupting 
your circadian rhythm. 

Worse, a chronic circadian disruption makes treating 
diabetes with medication less effective. One study found 
that those who are diabetic and do shift work are less likely 
to control their blood glucose level with medication than 
those who do not do shift work. In the study, 240 people 
already diagnosed with Type 2 diabetes were included: 120 
were shift workers and 120 were day workers. The 
proportion of people who had good glycaemic control with 
their medication was lower among shift workers than other 
workers (16% versus 28%), and the symptoms associated 
with hypoglycaemia were more common in shift workers 
(43% versus 27%).2 


ARE YOU LIVING IN THE WRONG PLACE? 


Professor of economics Raj Chetty has shown us that where you live 
influences your daily rhythms and ultimately your health and life span.4 A 
neighbourhood with high levels of social segregation, income inequality, 
accepted instability of family structure, and low-quality schools is correlated 
with less access to healthy foods, safe public outdoor places to exercise, 
and quiet places to have restful sleep. However, moving out of such a 
neighbourhood is not always the answer. Stanford computer science 
professor Jure Leskovec found that people who live in cities with public 
transportation are more physically active, taking 2,000 to 3,000 extra steps 
per day.2. When they go from home to work, they are not walking from their 


kitchen to the garage but, rather, from their home to the nearest bus stop 
or train stop—a net positive outcome. 


WHO IS INFLUENCING YOUR CODE? 


Our habits are formed by many factors, some within our 
control and some seemingly beyond our control because 
they are influenced by others. The factors that affect your 
circadian Clock likely fall into three buckets: 

PERSONAL. Personal habits are the ones for which you have 
complete control. With knowledge, determination, 
mindfulness, and self-monitoring, you can improve your 
daily habits to support optimum circadian rhythms. Some of 
our personal habits that negatively affect a circadian code 
include the following behaviours, and a complete list is 
included in the second assessment at the end of the 
chapter: 


Staying indoors under dim light most of the day 

No daily physical activity/exercise/walking 

Exposure to bright light at night—working on your laptop 
or computer, or watching television—up until bedtime 
Having coffee, tea, caffeinated fizzy drinks, dark 
chocolate, or chocolate desserts (like a brownie) after 
lunch 

Having a before-breakfast or after-dinner snack 

Stress eating, or having a snack in the middle of the night 
to help you fall back asleep. 


FAMILY OR CO-HABITING PEOPLE. The people you live with can 
indirectly affect your circadian rhythms. Being aware of 
how other people’s habits can affect your own can help you 
manage your rhythms better. The familial habits that 
negatively affect your circadian code include: 


- Timing your meals to accommodate someone with a 
different schedule; this practice is common for people 


with children, as parents feel compelled to share 
breakfast or dinner with their children, who may need a 
different schedule (early or late school/activities) 
Living with a shift worker 


Being a caregiver; both new mothers and carers for the 
elderly (or those with a chronic disease) often trade off a 
good circadian rhythm to align with the person they care 
for. 


community. The expectations of work (day work or shift 


work), as well as your community’s culture, customs, and 
norms can affect your circadian rhythms. The community 
habits or workplace expectations to watch for include: 


If your work requires you to stay awake for at least 3 
hours between 10:00 p.m. and 5:00 a.m. for more than 50 
days a year (once a week), consider yourself a shift 
worker 


Working nights, early mornings, or evening shifts 


Switching from one shift to another every few days, 
weeks, or months 


Any job where you are required to respond to emails, 
take calls, or attend to work at all times of the day; the 
range today is almost endless and includes workers in the 
gig economy, doctors, teachers, information technology 
workers, musicians, consultants, artists, and more. 

Long working hours; cramming 12 hours into one shift 
(say, 6 a.m. to 6 p.m., which is normal for many day-shift 
nurses, retail industry employees, etc.) 

Commutes of an hour or more each way for work 

School schedules that begin early in the morning. 
Professor Horacio de la Iglesia, PhD, and I did a study on 
school start time changes for secondary school students. 
We found that when a school district delayed the 
secondary school start time by one hour, students got 34 


minutes of extra sleep and improved their grades.© 
Although we did not add parents into the mix of 
participants, I assume many of them were also able to get 
extra sleep following the new schedule. 


You can optimise your circadian code by first focusing on 
the factors that are personal. Then, work with your family 
and make decisions that are in the best interests of the 
group’s optimal circadian alignment, such as setting a 
family mealtime or making small adjustments to cooking 
techniques that use technology to the family’s advantage. 
For example, many IF families are using programmable 
pressure cookers or slow cookers to start the cooking 
process remotely. 

You may not be able to immediately change community 
factors that affect your rhythm, but you can make 
adjustments to improve your alignment. For example, if you 
have a long commute or have to be at work very early in 
the morning, take your breakfast to go or eat dinner on 
your way home from work. 


WHO IS AFFECTING YOUR CIRCADIAN CODE? 


Individual/Personal Habits Family Needs/ Commitments 
* Sleep habits + Living with a shift worker 
¢ Food preferences * Commitment to eat, sleep, 


exercise or relax with family 
members who may have 
different schedules 


* Physical activity 
* Caffeine and other stimulants 


° icalc iti . " 
Medica! conditions * Being a carer for a child 


* Coping strategy for stress or someone ill or infirm 
* Relation with digital devices 


* Genes 


Community/Profession 


* Shift work 
* Long working hours 
* Long commute to work 


* Public policy; e.g., school 
start time 


» Living in an unsafe 
neighbourhood where access 
to outdoor activity is limited 


TESTING YOUR CIRCADIAN CODE 


First, pay attention to whether your daily sleep, activity, 
and eating patterns have changed over the past few 
months. Try to return to your normal patterns. Once you 
have reached what is “normal” for you, let’s see if it is 
optimal. 

I have developed two assessments that you can take in 
the privacy of your own home to help you see if the quality 
of your circadian code is affecting your health. The first one 
focuses on the way you think and feel right now. The 
second offers an opportunity for you to track how far off 
you are from living within an optimal rhythm. 


Understanding how your current health affects your 
circadian clock will help you make small changes that will 
add years of good health to your life. However, understand 
that there are no right or wrong answers; your mental and 
physical health status is as individual as you are. Don’t 
worry if you aren’t perfect; almost everyone has room for 
improvement. Better still, if you answer yes to any of these 
questions, optimising your circadian system will only 
contribute to improving how you feel. 


Physical Health 


The following list includes various symptoms and 
conditions that are related to diabetes, many of which we 
reviewed in Chapter 1. Any of the following can be a signal 
that you are edging closer to diabetes or that your existing 
disease is not fully under control. These symptoms or 
conditions can also cause a circadian disruption by 
affecting your sleep or eating cycles, or they may occur as 
a response to a poorly operating circadian code. Either 
way, recognising that you have these issues, and 
understanding that they may be affecting you beyond the 
symptom itself, is the first step towards addressing them. 

This is critically important, because prediabetes 
increases your risk for many of these health problems and 
reversing that trend can go a long way towards a lifetime of 
better health. Prediabetes can slowly and insidiously 
transform into Type 2 diabetes, which requires prescription 
medications that you will likely have to take for the rest of 
your life. And you may also have to cope with the adverse 
effects of these medications. 

Place a check next to the symptom/condition if you suffer 
from it frequently or have received a confirmed diagnosis 
from a medical professional. If you haven’t already, discuss 


these symptoms and available treatments with your doctor. 
These symptoms are arranged alphabetically: 


~~ Abdominal pain 


Acanthosis nigricans (tan or brown raised areas on the 
sides of the neck, in the armpits and groin, on the hands, 
elbows, and knees) 


Acid reflux 
Allergies 

~ Asthma 

~~ Athlete’s foot 


Bacterial infections: red or swollen areas on the skin, 
eyelids (styes), hair follicles, or around the nails 


Bell’s palsy 

Bladder infections 

Blisters on fingers, hands, toes, feet, legs, or forearms 
Bloating 

~~ Boils 

Callouses on the feet 

Carpal tunnel syndrome 

Cataracts 

Change in the amount of sweat 

Chronic fatigue 

Constipation 

Decreased libido 

Dental issues: gum disease, cavities, loose teeth 


Dermopathy (light brown, scaly circular patches on the 
front of legs; can be mistaken for age spots) 


Diarrhoea 
Difficulty adjusting from a dark room to bright light 
Difficulty breathing 


Digital sclerosis (tight, thick, waxy skin on the backs of 
hands, toes, and forehead) 


Disseminated granuloma annulare (a red, red-brown, or 
skin-coloured ring or arc-shaped raised area on the 
fingers or ears) 


Dizziness/loss of balance/difficulty walking 
Double vision 

Dry mouth 

Dry skin on feet 

Erectile dysfunction 


Eruptive xanthomatosis (tiny firm, yellow enlargements 
in the skin, each with a red halo and may itch, found on 
the backs of hands, feet, arms, legs, and buttocks) 


Excessive thirst 

Fainting 

Fluid retention 

Foot ulcers 

Frequent urination 

Fruity odour on breath 
Fungal infections on the skin 
Glaucoma 

Headaches 

Heart disease 


Heartburn 


High blood pressure/hypertension 

High LDL cholesterol 

Hot flushes or disrupted sleep related to menopause 
Indigestion 

Insomnia 

Irregular menstrual cycle 

Irregular resting heartbeat 

Itching, particularly on the lower legs 


Itchy rashes in the warmer folds of the skin, including 
under the breasts, around nails, corners of the mouth, 
under the foreskin, and armpits 


Jock itch 

Joint pain 
Lower back pain 
Migraines 


Necrobiosis lipoidica diabeticorum (a dull, red, raised 
area that changes to a shiny scar with a violet border) 


Nephropathy (kidney disease) 


Neuropathy (tingling, pain, numbness, or weakness in 
your feet and hands) 


Overweight/obesity 

Pain or weakness in the legs 
Poor night vision 
Retinopathy/blurred vision 
Ringworm 


Sleep apnoea 


Snoring 
~ Stroke 
Sweating while eating or sleeping 


Thoracic/lumbar radiculopathy (tightness of the chest or 
abdominal wall) 


Unilateral foot drop 
Urinary tract infections 
Vaginal dryness 
Vomiting 


Weakness/numbness on one side of the body 


Mental Health 


The goal of this part of the assessment is to help you see 
where your mental health is affected, so that you can get 
yourself back into alignment with a routine that regulates 
insulin and enhances your circadian code. Circle the 
correct response if you suffer frequently. 


Do you feel anxious? Y/N 


Do you feel low or have frequent blue moods? Y/N 
Do you struggle with attention and focus? Y/N 
Do you experience brain fog or poor concentration? Y/N 
Do you frequently lose items, such as your glasses, a charging Y/N 
cable, or keys? 

Are you forgetful of names and faces Y/N 
Do you rely on a calendar or to-do lists Y/N 
Do you get tired in the afternoon Y/N 
Do you wake feeling tired Y/N 
Do you have food cravings Y/N 
Do you feel like you have a lack of willpower over food Y/N 
Have you been told that you are irritable? Y/N 
Do you have trouble making decisions? Y/N 


If you are experiencing changes to the way you think, don’t 
ignore that: it may be a sign that your circadian rhythm is 
out of whack. Without a strong circadian code, the brain 
does not have the right amount of time to rest and reset for 
the next day. One of the major functions of sleep is to 
detoxify our brain. It’s like when you make a batch of 
muffins for a friend, and two out of the batch don’t look 
quite right, so you eat those instead of putting them in the 
box. Similarly, the brain has to remove poorly made 
proteins that occurred during the daytime, and that 
happens in our sleep. But if our sleep is disrupted, then we 
cannot detoxify our brain and those toxins can build up, 
causing mild forms of abnormal brain function: food 
cravings, irritability, forgetfulness, stress, and less focus. 

However, when fasting and sleeping are aligned, the 
brain benefits. A proper overnight fast of more than 12 
hours triggers the production of hormone-like molecules in 
the brain called brain-derived neurotrophic factor (BDNF), 
which is very important for the creation of new neurons 
and new neuronal connections that help in terms of better 
memory, attention, and problem-solving capacity. 


The daytime production of insulin paired with nighttime 
fasting is the ideal way to maintain brain health. Insulin is 
necessary to connect nerve cells with each other and 
maintain important levels of brain chemicals. But without 
proper insulin function, our blood sugar levels can hit 
extreme lows or highs, and our brain cells and neurons 
cannot function normally. Confusion, poor memory, and 
poor attention are the most likely symptoms. For example, 
even when you are taking diabetes medication to control 
your blood sugar levels, those levels may drop too low, 
causing hypoglycaemia—this mostly occurs at night but can 
also happen during the day—and you correct the associated 
symptoms of dizziness and extreme hunger by having a 
glass of juice. Even corrected, the next day you may feel 
low energy, confused, unable to focus. On the other end of 
the spectrum, the same symptoms of inability to pay 
attention, confusion, and dizziness are signs of diabetic 
ketoacidosis, which occurs when your blood sugar levels 
get too high. If either of these conditions continues for 
weeks or months, that can change your brain health, 
causing mood disorders such as feeling low, anxious, and 
depressed. 

These symptoms can be reversed within a few hours by 
taking care of your diabetic ketoacidosis. However, if this 
condition continues, it can damage neurons and lead toa 
buildup of unnecessary proteins in the brain and, 
ultimately, Alzheimer’s disease. In fact, many 
epidemiological studies involving more than a hundred 
thousand diabetic patients have shown some significant 
connection between people who have diabetes for many 
years and eventual development of dementia or Alzheimer’s 
disease.4 This is why some people refer to Alzheimer’s as 
“Type 3 diabetes”. 

Living with chronic stress can also affect both your 
mental health and your insulin levels. During stressful 


situations—either the physical stress of doing strenuous 
exercise or, more often, mental stress—we produce more 
stress hormones, such as cortisol; and having that float 
around in your bloodstream makes it harder for insulin to 
work the way it should, leading to an increase in blood 
sugar. Cortisol production should have a strong circadian 
rhythm, with peak levels reached within an hour or two of 
waking up in the morning,® so that the body can have the 
right energy to start the day. As the day goes on, stress can 
raise cortisol levels again, even though the body is not 
programmed to receive it. For some people with diabetes, 
even jogging at a moderate pace can trigger a rapid rise in 
cortisol and a parallel increase in blood sugar. Luckily, 
there is a circadian solution: by keeping to a circadian 
routine, you can lower stress, which also helps your body 
release insulin at the right levels. 


COMBATTING STRESS WITHOUT FOOD 


Moments of mental stress may make you crave a calorie-dense snack. But 
because your insulin levels are already out of whack owing to the stress, 
eating even a small snack can raise your blood sugar much higher than if 
you had the same snack when you were not stressed. A better antidote is to 
take a 5-minute walk outside. 


Behavioural Habits 


Many of us do not sleep enough, eat randomly, do not 
participate in significant physical activity, or do our 
physical or mental activity at the wrong time. These 
personal habits can affect your circadian rhythms, as well 
as your risk for diabetes. To see if your daily activities are 
affecting your health, circle your response to the following 
questions. 


Do you take fewer than 5,000 steps a day? Y/N 


Do you stay indoors under dim/fluorescent lighting most of the Y/N 
day? 

Do you spend less than an hour outdoors under daylight each day? Y/N 
Do you exercise after 9:00 p.m.? Y/N 
Does your phone, laptop, and TV remain bright until you fall Y/N 
asleep? 

Do you spend more than 15 minutes in bed looking at the Y/N 


computer, phone, or TV before going to sleep? 
Do you drink or eat anything (other than water) after 7:00 p.m.? Y/N 


Do you have one or more alcoholic drinks (cocktails, wine, or beer) Y/N 
after dinner? 


Do you have an after-dinner snack as late as an hour before Y/N 
bedtime? 
Do you forget to drink at least eight 240 ml glasses of water Y/N 


throughout the day? 


Do you drink coffee, tea, or caffeinated fizzy drinks in the Y/N 
afternoon or evening? 


Do you consume dark chocolates, pudding, high-carb foods Y/N 
(doughnuts, pizza), or energy drinks to improve your energy level? 


Do you binge on foods regardless of hunger? Y/N 


Do you eat whenever food is presented to you, even if you are not Y/N 
hungry? 


Do you have a snack in the middle of the night to help you fall back Y/N 
asleep? 


Do you have a “before-breakfast” snack when you first wake up? Y/N 


Do you need a cup of coffee/tea to fully wake up? Y/N 
Do you sleep with a light on? Y/N 
Do you set aside less than 7 hours for sleep and rest every day? Y/N 
Do you need an alarm clock to wake up in the morning? Y/N 
Do you typically catch up on sleep on the weekends? Y/N 


It is common to have a few yes answers to these questions. 
In the physical and mental health sections, many of us may 
answer yes to one or two questions, but answering yes to 
three or more in each section is a sign that your circadian 


rhythms may not be optimal. You may also assume that 
some of the symptoms may be benign and negligible 
because many people your age or your peers may have the 
same symptoms. But just because these symptoms are 
common doesn’t mean you need to live with them. 

In the behavioural habits section, any yes answer is a 
potential disruption to your circadian clock. In our studies 
we have found that people typically have five or more yes 
answers, which means they have many different 
opportunities to improve their rhythm. 


The second part of the test is more of a tracking exercise. 
For the next week, fill out the following chart, using the 
descriptions as your guide. Answering these six questions 
for a week will give you a fair idea of your current daily 
rhythm. Most likely, you will find that your answers depend 
on many factors: whether or not you are at work, if itis a 
weekday or a weekend, or the unpredictability of your 
lifestyle. In my lab, we have monitored thousands of people 
all over the world, and the trend is the same: most people 
have different rhythms on weekdays and on weekends. 

Luckily, there is an ideal circadian code for each of us, 
and the adjustments for individual use are not that 
extreme. In the second half of this book, you will learn 
exactly when you should be eating, sleeping, and 
exercising. 

You may not be able to immediately incorporate every 
aspect of an ideal rhythm into your everyday life, but 
paying attention to your current rhythms will give you a 
good understanding of what you may be doing wrong and 
will help you see the places where you can make small fixes 
that yield big results. 


In the following chapters, we’ll discuss goals to work 
towards. But for the moment, let’s take a brief look at the 
importance of each of these matters. 


When (and How) You Wake Up 


When you wake up, open your eyes, and get out of bed, that 
first ray of bright light entering your eyes activates the 
melanopsin light sensors in your retina that tell your SCN 
that morning has arrived. Just like in a spy movie when two 
agents begin their mission and synchronise their watches, 
seeing the first ray of bright light signals the SCN to set its 
own clock time to the morning. Usually, when the SCN 
registers that you have slept enough, it will automatically 
nudge you to wake up—like an internal alarm clock. But if 
you need a real alarm clock to wake yourself up, your SCN 
isn’t ready and still thinks it is night. This is why the goal is 
to be less reliant on an alarm clock and to get enough 
hours of sleep so that you wake up when your SCN 
recognises morning. 

As you fill in the chart that follows, note not only what 
time you woke up but also if you required an alarm clock. 
We don’t wake up the same way our ancestors did even a 
century ago. In the past, when our circadian clock was in 
sync with the day-night cycle and we went to bed before 
10:00 p.m., our SCN would wake us up around dawn. 
That’s when you naturally stop producing melatonin and 
your sleep drive reduces. Dawn also brings many 
environmental signals to wake us up, like the first light and 
the seasonal noises of birds and animals. If those cues 
didn’t do the trick, a rise in body temperature would wake 
you up; as melatonin levels drop to reduce the drive to 
sleep, the cortisol levels go up, making you feel noticeably 
warmer. 


Today, we rarely wake up to these cues. Sleeping ina 
perfectly temperature-controlled bedroom with double- 
glazed windows covered with thick curtains or blackout 
shades, we’ve all but cut out the natural morning signals of 
sound, light, and temperature. And when we go to sleep 
late, our sleep drive and melatonin levels are still high by 
dawn. This is why so many of us require a bone-jarring 
alarm clock. 


Your First Bite/Sip of the Day 


Just as the first sight of light syncs your brain clock with 
the morning, the first bite of food signals the start of the 
day for the rest of the clocks in your body. In our research, 
we found that 80 per cent of people eat or drink something 
other than water within an hour of waking up.2 The next 
10 per cent of people have something within 2 hours, and 
only a small fraction of them wait for more than 2 hours to 
eat. Many people also reported that they often skip 
breakfast. These numbers just didn’t add up, so we dug 
deeper and found out that the term breakfast is clearly 
misunderstood. 

Breakfast means “breaking the fast”: the fast is the time 
that passed during the night before, when you weren’t 
eating or drinking. But what constitutes a true break ina 
fast? The answer is whatever triggers the stomach, liver, 
muscles, brain, and rest of the body to think the fast has 
been broken. And that encompasses “almost” anything you 
put in your mouth besides water. 

You may think that a small cup of coffee with milk and/or 
sugar is not going to break a fast; most people simply 
associate their morning brew with an attempt to wake up 
the brain. Actually, as soon as we put calories in our mouth, 
the stomach begins to secrete gastric juice in anticipation 
of digesting food. Then a cascade of hormones, enzymes, 


and genes start their regular chores. That first cup of 
coffee or tea is all it takes to reset the stomach and brain 
clocks. 

Most of our respondents consumed less than one-fourth 
of their total daily intake of calories between 4:00 a.m. and 
noon, while they ate more than 30 per cent of their daily 
intake at night.42 They reported that they were skipping 
breakfast, but in reality they were just skipping a big meal 
in the morning. Instead, they were eating a small snack or 
coffee, tea, juice, yoghurt, or other items that they didn’t 
consider a meal. However, the stomach does consider it a 
meal. It does not matter whether it is a cup of coffee ora 
whole bowl of cereal, when you break your fast, write down 
the time you have done so. 

If you still have questions about what should count as 
food, just think about the day you do your fasting blood 
glucose test, first thing in the morning. Does your doctor 
tell you it is okay to drink a cup of tea or coffee before 
taking your blood glucose reading? Usually the answer is 
no. 


The End of Your Last Meal/Drink 


Your brain must switch from being active to resting and 
rejuvenating at night, and similarly your metabolic organs 
need to wind down and rest for many hours. The last bite or 
last sip of the day signals the body to prepare to wind 
down, cleanse, and rejuvenate. It takes a few hours for the 
brain and rest of the body to get the message and start the 
process; it needs to be completely sure that no more 
calories are coming its way. So, just like a cup of coffee 
starts your metabolic clock, your last bite of food or drink 
has to be part of the digestive process for the 3 to 5 hours 
before the body can begin its repair and rejuvenation 
mode. 


Culture is one of the biggest predictors of eating 
patterns. Although many people in the United States and in 
the UK eat dinner early, we live in a culture of after-dinner 
and late-night snacking. In many Eastern countries and in 
parts of Europe, late-night eating is the norm; in some 
countries, restaurants don’t even open for dinner before 
9:00 p.m. And in some places, late-night dinner is the 
biggest meal of the day, while in others it is a small meal or 
leftovers from lunch. 

Be honest and write down when you took your last bite or 
last sip (other than water and medication) of the day. You 
may go into this exercise thinking that you already have a 
schedule, but our research has shown that it is likely you 
don’t. We use food to keep us energised or to unwind. The 
weekends pose a different challenge, as we are often ona 
completely different schedule, socialising well into the 
night. Keeping track of your eating will show you clearly 
whether you’re adhering to a pattern. 


The Time You Exercise 


There are distinct effects regarding the time of exercise or 
intense physical activity on circadian rhythm, sleep, and 
your blood glucose level. So, what time you exercise 
matters. 


The Time You Shut Off All Screens 


With 24/7 social media, television, and streaming 
entertainment on digital devices, it becomes important to 
know when you are off the virtual party. You may be 
thinking that watching TV and being engaged in social 
media are ways to unwind and relax. But pay attention to 
whether they make you more stressed and jazzed up, which 
they often do. 


Once we shut off our devices, the brain still takes many 
minutes to unwind. Our eyes receive a big share of light 
from those digital screens, so turning them off is also 
signalling that we are turning off all light input to the 
brain. 


The Time You Go to Sleep 


Wake-up time is relatively fixed by one’s work schedule, so 
bedtime often determines how many hours of sleep you get. 
Some of us have a fixed schedule during workdays. Others 
may have a fixed bedtime every day but wake up at 
different times on workdays and off days. The most 
accurate response is just before you shut off the lights, 
when you checked your last email/text/social media 
account, and are in bed ready to close your eyes. 


What What What 
time did time time did 
you fall did you you take 
asleep? wake your first 
up? bite/sip 
of the 
day? 
Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 


What 
time did 
you take 
your last 
bite/sip 

of the 

day? 


What 
time 
did you 
exercise? 


What 
time did 
you shut 

off all 
screens? 


TABLE FOR ASSESSMENT #2 


Assess Your Responses 


These six times will give you a good idea about your 


existing circadian system. There is no magic schedule that 


will work for everyone. However, use the following 


information to determine where to start making changes. 


The first four categories are more important and are 


relevant to almost everyone, whether routinely using digital 


screens or exercising. 


- If all six times change by +2 hours or more over the 


course of the week (between workdays and off days), you 
have a lot of room for improvement. You will easily find at 
least one category to fix. Sometimes fixing one category 


will automatically bring a few others to within an 


appropriate range. 


Look at the total number of hours you spend sleeping 
each day. The National Sleep Foundation recommends 
that adults get at least 7 hours a night, and that children 
require at least 9 hours.+!: 42.13 If you are sleeping less 
and you wake up feeling tired in the morning, the first 
thing you should work on is getting to bed earlier or 
figuring out a schedule that allows for at least 30 more 
minutes of sleep in the morning. If you sleep more than 7 
hours and still feel sleepy when you wake, perhaps your 
sleep quality is not up to the mark. Remember, just three 
out of seven days of poor sleep will throw off your best 
efforts. 

Look at the total number of hours your stomach is at 
work. Take the earliest you eat any day of the week and 
the latest you eat any day of the week, ignoring only one 
outlier day outside your “normal” routine. That is the 
time period your gut is most likely staying ready to 
process food. If this number is more than 12, here’s the 
good news: You have something to work on, and it will 
have one of the biggest impacts on your health for the 
rest of your life. And you’re not alone. Only 10 per cent of 
adults eat for 12 hours or less on a consistent basis 
without following a programme such as this. People who 
can eat all their food within an 8- to 11-hour window most 
days will reap the most health benefits. 

Compare your last bite or sip time with your bedtime. The 
difference should ideally be 3 hours or more. 

Compare your first bite or sip time with your wake-up 
time. Your first bite should ideally be an hour or more 
after waking up. (In Chapter 5, I’ll explain why this is so.) 


JOIN OUR TEAM 


My team has created an app that allows you to easily track your circadian 
code. Go to myCircadianClock.org to sign up to participate in a 14-week 
research study and get the free myCircadianClock app for your phone. It’s a 


great way to see a more detailed look at your eating and sleeping habits. As 
the field of circadian rhythm progresses and we make discoveries in clinical 

science and public health, we will routinely transmit the new information to 

our users through the app and through our blog posts. 

To participate, just record everything you eat and drink, including water 
and medicines, by simply snapping a photograph and uploading it via the 
app. You may also record your sleep, or you can pair an activity or sleep 
tracker to the app. The first two weeks of recording will help you figure out 
where you are with respect to your daily routines and what changes you can 
possibly make to address any issues. 

We already have thousands of participants, and we’ve used their data to 
make some very important findings, including some of those we’ve 
mentioned in this book. As you follow the programme, you can also make a 
big contribution to science by recording your new habits and telling us what 
went right and what went wrong. Your information is completely confidential 
and only used to help us guide you, and your experience, and will also help 
others. 


NOW THAT YOU KNOW, LET’S GET TO WORK 


You may be surprised or even a little miffed that adjusting 
these few things is all you need to do to fix your health. 
What about counting calories? What about a low-carb, 
sugar-free, Paleo, vegan, Mediterranean, Blue Zones, 
Atkins, or keto diet? What about critical supplements like 
fish oil or green tea? You no longer have to worry about 
them. Just pause for a second and think—before the 
Industrial Revolution, people all over the world ate 
different types of foods depending on where they lived. 
There was no Chinese takeaway in London or bagels in 
India. Back then, diabetes was rare, instead of the norm. 
Yet our ancestors all had one thing in common: they ate 
less, did more physical activity, slept more, and completed 
their daily routines with clockwork precision because they 
did not have the luxury of light to extend the day. As I like 
to say, timing is everything. 

In fact, timing is the grand corrector for all our 
behavioural habits. We have seen clinically that when 
people try to eat all their daily calories within 8, 10, or 12 


hours, they also tap into the wisdom of the body’s circadian 
body and brain. A natural control over calorie intake sets 
in, and as much as they try, they cannot actually stuff 
themselves with too much food in this short period of time. 
This means that as you get used to a smaller window of 
time for eating, you’ll feel more satisfied with less food. 
This change is critical, because when you eat less and lose 
weight, you remove one of the major factors for developing 
diabetes in the first place: 80 per cent of Type 2 diabetics 
are overweight or obese,/“ and weight loss is a primary 
intervention goal to improve diabetes control outside of 
living within your circadian code. 

By focusing on timing—the when of your habits—you’ll 
see that hormonal balance is restored and your immune 
system, mood, sleep, happiness, and libido might improve. 
If you are taking medications to treat your blood pressure, 
cholesterol, or blood sugar, fixing your circadian code may 
mean that you need a smaller dose to stay healthy. That’s 
when you know you are well on your way to reversing a 
disease. 

It takes about 12 weeks to adopt a new habit and have it 
affect your genes. Our existing habits and environments 
are like another layer of information affecting the DNA. 
This is called the epigenetic code, and it is so powerful that 
it reinforces our habits in a way that makes us feel like we 
cannot escape them. When you try to change your habits— 
whether it is regarding exercise or a new eating routine— 
the established epigenetic code makes it difficult to adopt 
the change as a new habit. This is when you need some 
willpower to fight those old habits and make new ones. As 
your body sees the positive results these new habits bring, 
it will slowly get used to them and your older epigenetic 
code will be replaced with a new code that will 
automatically nudge you to stay on your new routine. 


In the next part of this book you will learn exactly when 
to eat, rest, play, and work so as to reverse or address 
diabetes. Luckily, the rest of your family can follow these 
patterns along with you. In this way, you can establish your 
family/cohabitating habits so that everyone can support 
one another, and ultimately all reap the benefits. 
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CHAPTER 5 
When to Eat 


Intermittent fasting (IF) has many benefits that directly 
impact diabetes. As you learned in Chapter 3, by creating a 
longer overnight fast, IF retrains the genes and lowers the 
risk for developing diabetes, restores the balance between 
storing and burning fat, makes the natural insulin 
production more responsive and appropriately released, 
improves muscle function so that exercise becomes easier, 
lowers the inflammation related to diabetes, enhances the 
gut flora to excrete more sugar, and improves outcomes if 
someone is already on medication. It also addresses the 
ailments that show up as the sinister friends of diabetes; 
that is, it can reduce blood pressure to a healthy level, 
reduce the amount of bad cholesterol, and improve heart 
health. 

What’s more, we have found that by consolidating one’s 
meals into a smaller window of time, it is possible to reduce 
one’s caloric intake. That’s important because if you are 
currently overweight, addressing your waistline is one of 
the best ways to start to reverse diabetes, or remove a 
potential risk factor for developing it in the first place. IF 
eating isn’t necessarily considered a diet because it’s never 
about counting calories; it is just about making you more 
disciplined about timing. However, we do know that when 
you restrict your window of opportunity, there are just so 
many calories one can eat in a shorter amount of time. 


Our research has revolved around a 12-week programme, 
and this is the same goal we want to set for you. It takes 
about 12 weeks to adopt a new habit and have it affect your 
genes, mitigating another potential risk factor (if your 
parents had diabetes, for example). What’s more, this habit 
is an important one for reversing diabetes: the majority of 
our participants who completed the 12-week programme 
found it easy to continue to practise IF by themselves for a 
year or more, which is what is needed in terms of 
controlling your health. If you want to fully reverse many 
forms of diabetes, you will have to stay on IF for the long 
haul. 

One of the best things about IF is that it is so easy to 
start. There are just three decisions you need to make, and 
that’s it. No special food to buy, no calorie counting, no 
equipment necessary, and no journaling beyond the notes 
you’ve made in Chapter 4 (unless you love to journal, then 
carry on!). Most other plans that reduce the risk for 
diabetes or aim to control diabetes are based on eating less 
(reduced number of calories). Calorie reduction has been 
tested in numerous clinical studies, and it often leads to 
weight loss and a reduced risk for diabetes and many other 
diseases that come with diabetes.t However, calorie 
reduction is hard to maintain because it is burdensome: it 
involves counting and recording the number of calories 
consumed every time you eat. And because it’s so hard, 
people tell us all the time they feel both guilty when they 
cheat and deprived when they don’t. IF gets you to caloric 
reduction almost effortlessly. 

Of course, you should discuss your plans with your doctor 
before beginning any new eating programme. If you have a 
fasting blood glucose of less than 100 md/dL or are 
prediabetic (fasting blood sugar 100-125 mg/dL) and are 
not on any diabetes medication, it is highly likely that you 
will not experience any discomfort from IF. However, in 


one study that combined IF and calorie restriction with 
patients who have Type 2 diabetes who were taking at least 
one medication, nearly one in three had to reduce their 
diabetes medications during the 12-week trial because they 
were experiencing nighttime hypoglycaemia. This, 
however, isn’t bad news. Once you master IF, your new 
habit can better control your blood glucose than the 
medications you are currently taking. You may find that you 
need fewer doses of medication, or even fewer types of 
medication. As your doctor sees improvements and reduces 
your medication, you will also get the additional benefit of 
having fewer medication side effects. 

The rest of this chapter will help you determine your 
“when to eat” decisions by analysing the answers to the 
following questions: 


« How long should your IF eating window be? 
- How many meals should you eat within your window? 
« What time will you start each morning? 


STEP 1: CHOOSE YOUR EATING WINDOW 


If you Google the words “intermittent fasting and how 
many hours to fast,” you will find many answers, ranging 
from a 16-hour fast to even a 20-hour or 22-hour fast. And 
you will see a bunch of variations of IF that range from 
reasonable to extraordinarily restrictive. The truth is, there 
is no definitive study on which type of fasting is sustainable 
for long periods of time and whether these forms of fasting 
are good for people with a risk for diabetes, which includes 
anyone who is overweight. In the clinical studies in which 
the effect of only 4 hours, 6 hours, or 8 hours of eating was 
tested on overweight or obese people, the participants 
were selected based on their willingness to eat within such 
a short window and that they did not have any of the 
symptoms or complications that come with diabetes. 


Although many of the participants could complete the 5 to 
12 weeks of the study, they often complained that eating 
within a 4- to 6-hour window caused headaches, low 
energy, and nausea, and was not practical as a lifestyle.2 
In a clinical study that targeted an 8-hour eating window, 
some of the participants slowly drifted towards eating 
within 10 hours and still reaped many benefits.4 And the 
other popular forms of IF have rarely reported their impact 
on sleep, hunger level, and energy level, all of which show 
desirable improvement under a 10-hour window. 

Also, these more restrictive plans may not be feasible if 
your family does not buy in, leaving you with a completely 
different eating routine from the rest of those you live with. 
Instead, a 10-hour programme, which is based on solid 
science, is the easiest to do and to continue for long 
periods of time. Our research has shown that one single, 
predictable, and sustained overnight fast a day is all you 
need to reap the many benefits of IF. 

The other versions of IF that you should avoid if you are 
trying to reverse diabetes include the 5:2 diet. This plan 
has you eat normally for five days and decrease the calories 
consumed significantly for two days. This is the only diet 
connected to a study testing the impact of this IF on 
patients with diabetes that showed a positive effect for 
weight loss and fasting blood glucose. 

Other types of IF diets do not have backup studies but 
are as follows: 


Eat Stop Eat: The same routine as a 5:2 diet, but you fast 
completely for two days a week 

Alternate Day Fasting: Each week you fast every other 
day, either by not eating anything or by eating only a few 
hundred calories 

Warrior Diet: Every day you eat one huge meal for dinner 
and only small amounts of fruits and vegetables during 
the day 


- Spontaneous Meal Skipping: You skip one or two meals 
when you don’t feel hungry or don’t have time to eat. 


SET YOUR 12-WEEK SCHEDULE 


Now that you understand the difference between our IF 
and the others, let’s set some goals. While the results of 
maintaining a 12-hour eating window are impressive, 
further reducing your eating time is significantly 
advantageous. We have found that the best results are 
achieved if you can consolidate your meals to fit into a 
period of between 8 and 11 hours. And when it comes to 
weight loss, we’ve found the best results occur when eating 
within an 8- or 9-hour window, even though many will see 
good results starting with a 12-hour window. 

In our mice studies, we found that the health benefits 
from eating within a 12-hour window increase when 
reduced to an 11-hour window and further improve with 
every hour dropped until an 8-hour window is achieved. 
Until this same study can be done with people, we can only 
infer that you will get better results the smaller your eating 
window is. Plus, holding with a shorter eating window 
allows for a little bit of cheating; if you follow a 10-hour IF 
and once in a while go to 12 hours, it’s not as bad as 
following a 12-hour window and pushing it to 14 hours. 

However, while eating for 8 hours or less may be feasible 
for some, or for many of us over a few days, unless you 
have strong willpower, it is truthfully difficult to sustain 
this pattern over months or years—which is what is 
required if you want to completely reverse diabetes or 
lessen your risk of developing it. Our research shows that a 
10-hour eating window is sustainable, however. 
Additionally, you can always combine a 10-hour IF with 
better food choices (which you’ll learn more about in the 
next chapter) to reach the same health benefits as come 
with an 8-hour IF pattern. 


We’ve found it’s best to start by establishing a 12-hour 
eating window for the first two weeks and then gradually 
reduce that to a 10-hour maintenance programme. So, your 
IF schedule for the next 12 weeks should look like this: 


Weeks 1-2: 12 hours of eating 
Weeks 3-12: 10 hours of eating 


IT’S YOUR SCHEDULE 


Those who are not on medication and find a 10-hour fast easy, and do not 
develop any new health complications, may choose to shorten their eating 
window to 9 or 8 hours beginning with Week 8. You will see faster 
improvement with more weight loss and will improve your gut health, heart 
health, and focus. 

If you find it difficult to maintain a 10-hour window, go back to a 12-hour 
IF and combine it with a healthy diet (as you'll learn about in Chapter 6). 


STEP 2: DECIDE HOW MANY MEALS TO EAT 


You may have heard the recommendation to eat many 
small, nutritious meals spread throughout the day so as to 
maintain a consistent healthy blood glucose level. My 
personal trainer took this recommendation a step further 
and told me that I should eat every 2 to 4 hours up until my 
bedtime. While there is some merit to this idea, it was 
never meant for ordinary people. Instead, this eating 
regimen was originally devised for two extreme ends of the 
population. 

The first group were athletes training for bodybuilding, 
where it was thought that eating frequent small meals was 
a good strategy for keeping the body in an anabolic, 
muscle-building mode. The second group were people with 
diabetes, and the recommendation was to eat small meals 
throughout the day to reduce the flood of sugar after each 
meal, so that smaller amounts of insulin could handle the 


rush of blood glucose. Both these ideas have been 
debunked in more recent studies. Read on. 

The unintended consequence of the small-meals eating 
regimen was the creation of “healthy snacks”. Based on the 
National Health and Nutrition Examination Survey 
(NHANES) data, over the past 50 years, consumption of 
snacks as a proportion of total calories has increased from 
one-tenth to one-fourth.£ This messaging has been so 
powerful that when we reviewed eating patterns from the 
myCircadianClock app participants, we found that the 
traditional breakfast-lunch-dinner pattern is no longer 
observed, even among healthy adults. In fact, the number 
of eating occasions ranged from 4.2 times a day to 10.5 
times a day.2 This eating pattern is not unique to the 
United States, as we found a similar eating pattern ina 
study of adults in India.® 

Along with more snacking, total calorie consumption has 
increased. One would think that added calories would be 
enough to end the popularity of this small-meals regimen, 
but many professional nutritionists and dietitians still 
recommend snacking. Their claim is that choosing healthy 
snacks can help you to meet nutrient recommendations— 
and feel full between meals so that you will not overeat at 
mealtime, thereby controlling caloric intake each day. This 
thinking is flawed, for many reasons: 

You don’t have to feel full all the time. Achieving a 
moderate level of hunger is a good sign that your stomach 
is ready for a meal and is tapping into your stored 
energy/body fat. If you cannot eat your lunch 4 to 5 hours 
after your breakfast, or your dinner 4 to 5 hours after your 
lunch, and you feel severe hunger that interferes with your 
thinking, it’s okay to have a small snack, but only once or 
twice a day. Avoid snack bars, crisps, pretzels, or 
sweetened nuts, because they are packed with calories and 
can cause a spike in blood sugar. Instead try roasted 


unshelled peanuts or pistachios. It takes time to break the 
shell and eat the nuts, which will slow your eating, make 
you mindful about what you are eating, and won’t cause a 
spike in blood sugar. If you can’t eat nuts, try a fresh fruit, 
vegetables such as carrots or cucumber with houmous, or a 
bowl of unsweetened yoghurt. 

You can easily reach USDA (and NHS) nutrition 
recommendations in three meals. If you have been told that 
you’re not getting enough vitamins, fibre, or protein from 
your main meals, that is a warning sign that you are eating 
too much ultra-processed, low-quality food. Adding snacks 
with protein and fibre may not offset the bad effects of the 
rest of your diet, and certainly adds more calories. 

It’s hard to keep calorie intake within a healthy range if 
you are constantly eating. When you snack a few times a 
day, the combined calories from all those snacks can be as 
much as or even more than the calories in a full meal. 
What’s more, truly healthy snacks can be hard to come by. 
Ultra-processed snacks, including “healthy” bars and 
smoothies, are everywhere; an apple, not so readily 
available. Or, we have a tendency to confuse hunger and 
thirst, and you may seek a snack when your body is really 
telling you to drink a glass of water. If you have the urge to 
snack, ask yourself when the last time was that you drank a 
glass of water, and try that instead. 

The recommendation to eat small meals was never meant 
to imply that you should do so across 16 to 18 hours a day. 
Snacking after dinner is by far the worst choice you can 
make, and it will totally defeat any benefits you’ve achieved 
during the day. First, snacking late at night disrupts the 
digestive clock: you reignite your metabolism in your gut, 
liver, and elsewhere in your body. In this sense, you are 
literally waking up the body when it is meant to be slowing 
down, cooling down, and getting ready for sleep. Although 
your brain told you that you’re hungry, your organs are not 


ready to process the food, and because your gut was not 
prepared to digest the food, the food won’t move as fast 
through your digestive system as it does during the 
daytime. When food sits in your stomach, your stomach will 
secrete acid to digest the food. But if the food is not 
moving, this can cause acid reflux, especially if you lie 
down immediately after eating. 

In our research, we have found that within any window of 
time, three meals a day is the way to go. If you eat a 
healthy breakfast after a long overnight fast, you may not 
feel hungry for the next 4 to 5 hours. Similarly, a medium- 
sized lunch will power you for the 4 to 5 hours until dinner. 
This is a better schedule of eating because you are training 
your body to be in sync with your natural circadian code, 
rather than aligned with a trendy diet. Our natural 
circadian rhythms process for the way our ancestors ate: a 
few times a day, with a long overnight rest. This is 
important to keep in mind if you are going to be practising 
IF as a family. Even if you’re the only one with a risk of 
diabetes, the rest of the family can benefit. IF is good for 
everyone, at any age, to improve their sleep, focus, and 
physical health. 

And in terms of diabetes, a clinical study has shown that 
people eating three (or even two) meals within a 10-hour 
window can better control their fasting blood glucose level 
than those eating three meals and three snacks. This is true 
even for people with insulin-dependent diabetes.2 This 
study showed that for people who have been living with 
diabetes for more than 15 years and use insulin to manage 
their blood glucose, eating a healthy diet in three meals 
produced significantly better results than eating the same 
number of calories and from the same food quality in six 
meals spread over 12 hours or longer. 

In this same study, overweight diabetic patients were 
limited to 1500 daily calories. Some participants were 


asked to eat the daily ration in three standard meals 
(breakfast, lunch, and dinner) and three snacks (after 
breakfast, afternoon snack, and bedtime snack); others 
were asked to eat the daily ration in three meals across 10 
hours: a big breakfast (700 calories), a modest-size lunch 
(600 calories), and a small dinner (200 calories). After 12 
weeks, the six-meal group barely lost any weight, saw no 
change in fasting blood glucose or haemoglobin Alc, and 
their insulin dosage did not change. The three-meal group 
Saw a) per cent drop in body weight, a reduction in fasting 
blood glucose and HbA1c, and were able to lower their 
insulin medication because they responded to that 
medication much better. What’s more, they found that the 
three-meal group had a much better circadian clock. Some 
of their clock genes turned on at the right time and reached 
a higher level than the genes of those in the six-meal group. 
Since these clock genes regulate the breakdown and use of 
fat, carbohydrates, and insulin, the better clock in the 
three-meal group is considered to contribute to better 
control of diabetes. 

We were not surprised with this component of the study, 
because circadian rhythm science had already predicted in 
2014 that eating fewer meals and having a long overnight 
fast may give enough rest to the body to repair itself and 
get ready to process food more efficiently with less insulin. 
In another study involving people who had been living with 
diabetes for eight or more years, and were taking one or 
more medications to control their diabetes, participants 
were assigned to either a two-meal (breakfast and lunch) 
group or a six-meal (three meals and three snacks) group, 
with both groups eating the same number of total daily 
calories. After 12 weeks, the two-meal group observed 
more weight loss, a significant decrease in fasting blood 
glucose, and improvement in the body’s ability to process 
glucose.22 


SET YOUR MEAL FREQUENCY 


Use the information in Assessment #2 in Chapter 4 to see 
how often you are currently eating. Most people would say 
they eat three to six meals (including snacks) within a 12- 
to 13-hour period every day. However, we forget how often 
we eat late, skip or delay breakfast, or discount our 
snacking (a snack is anything you eat that’s not a glass of 
water; just 1 gram of sugar can wake up your pancreas). 

After you write down or use an app to track every single 
food or beverage you consume for at least ten days, you 
will discover how far from ideal your eating pattern is to 
support a healthy circadian rhythm. 


LET’S END SNACKING 


If you can figure out why you’re snacking, you can create new behaviours to 
avoid it. 


* YOUR SLEEP-DEPRIVED BRAIN CRAVES SNACKS. A tired brain cannot resist 
food, even if your body is not hungry. So, ask yourself if you are craving 
snacks because you did not sleep well the previous night. Maybe you 
need a power nap instead. 

YOU ARE TIRED OR STRESSED IN THE MIDDLE OF THE DAY. Late afternoon is a 
typical time when we start to feel a little tired. You may reach for a cup 
of coffee, a hot drink, or a snack to perk you up. Instead, step outside, 
take a deep breath, relax your muscles, or even meditate for five to ten 
minutes. All these behaviours can restore your energy as effectively as a 
snack. 


YOU SNACK AT NIGHT. Some people are habituated to eat a bedtime snack 
or drink a glass of milk before going to sleep. Remember, if you are not 
feeling hungry, there is no need to snack. If you feel hungry at bedtime, 
try just resisting the urge to snack; after a couple of days of IF, you will 
notice you are less hungry at bedtime. 

¢ YOU HAVE NIGHTTIME HYPOGLYCAEMIA. Some people with diabetes wake up 
in the middle of the night feeling ravenously hungry. This occurs because 
their blood sugar has reached a dangerous low. They need to have a 
glass of juice handy to immediately bring that blood glucose up to a safe 
level. This is more likely to happen if you are taking diabetes medication 
in the evening or after dinner. Since all diabetes medications try to 
reduce blood glucose, and IF also reduces blood glucose, ask your doctor 
if you can take your diabetes medications at lunch or reduce your 


evening dosage. This may help you to safely practise IF without the risk 
of developing hypoglycaemia at night. If you become hypoglycaemic, 
always have the sugary drink your doctor has recommended. 


STEP 3: SET YOUR START TIME 


The last decision you need to make is when to start your IF. 
The first bite of breakfast, including your first sip of coffee, 
tells the clocks in your gut, liver, heart, and kidneys to 
begin the day, so this begins your 12-hour eating window. 
Brushing your teeth in the morning (or at night, for that 
matter) will not disrupt your IF. Toothpaste doesn’t count. 
For the first two weeks, you can eat whenever you want, as 
long as you stop eating exactly 12 hours after you’ve 
begun. 

The question I get all the time is, “Can I choose any 12 
hours I want?” The answer is that it depends. Any schedule 
is better than no schedule at all. However, there is an 
increased benefit to starting your eating window early in 
the day. This may be because the pancreas functions better 
in the first half of the day. One study found that people who 
delayed their lunchtime did not see the same extent of 
weight loss as people who ate lunch early. 

We’ve found that it’s healthiest to wait and eat breakfast 
1 to 2 hours after waking up. The reason is that during the 
early waking hours your nightly melatonin production may 
not have reached its daytime low yet, and your pancreas 
may still be asleep. At the same time, your body is 
experiencing the morning rise in stress hormones, which 
limit the function of insulin to control glucose. But within 1 
to 2 hours, all your circadian rhythms are aligned and 
primed for a big breakfast. Your stomach is ready to digest 
and absorb food, your insulin production is at a healthy 
level, and your body is ready to process your breakfast. 
However, don’t wait more than 4 hours, because that 
breakfast time will push your dinnertime too close to 


bedtime. When you start eating early, you are also likely to 
end early, at least 2 to 3 hours before going to bed. This is 
important, as melatonin levels begin to rise 2 to 4 hours 
before your average sleep time. Finishing your meals 
before the melatonin begins to rise is necessary so as to 
escape the interfering effect of melatonin on blood sugar. 

Once you set your breakfast time, stick with it. The last 
few hours of the overnight fasting are very important. 
Imagine you’ve cleaned your house and you’ve put all the 
dirt in rubbish bags right by your front door. All of a 
sudden a wind comes and topples over the rubbish bags, 
and all your effort has been wasted. The same holds true if 
you eat earlier than usual in the morning. If your body isn’t 
expecting a big flood of food to come in, all the work done 
overnight to cleanse your system is for naught. This is 
particularly important when you are on a 12-hour eating 
window. If you are doing a shorter eating window of, say, 8 
to 10 hours, eating an earlier-than-usual breakfast once a 
week may not blunt the benefit too much. 

You are likely to find that as you adjust to eating within a 
window of time, when you wake up in the morning your 
metabolism and hunger will demand a bigger breakfast. 
That’s okay. Having a full breakfast fills your stomach for 
roughly 4 to 6 hours, making lunch at the exact midway 
point of a 12-hour eating window. 

After breakfast, dinner is the second most important meal 
to align with your circadian rhythm, as it signals the end of 
your eating for the day. If breakfast begins at 8:00 a.m., 
dinner must end by 8:00 p.m. Once your body recognises 
that no more food is coming, it will slowly transition to its 
repair and rejuvenation mode. Consider this: you don’t 
want to lose quality family time at the end of the day, but if 
you have a meaningful meal for dinner, then you have that 
time to spend together. Our study has also shown that 
people who follow IF typically lose the feeling of extreme 


hunger that they used to have before dinnertime. And over 
time, they are able to reduce this meal size. 

After dinner, make sure you do not lie down or go to 
sleep right away. I give myself 3 to 4 hours between my last 
bite and going to bed, which ensures better digestion and 
better sleep. You may feel hungry before bed, especially 
when you start eating within an 8- to 10-hour window. It’s 
perfectly normal to experience these hunger pangs. You 
may even wake up from a deep sleep feeling hungry. Try 
hard to push past this by drinking a glass of water; as your 
body adjusts to this new rhythm, the late-night hunger will 
go away. And as mentioned earlier, if you are taking 
diabetes medication and feel extreme hunger at night along 
with dizziness, have the sugary drink your doctor 
recommends so as to combat hypoglycaemia. 

You'll likely find that your system gets so used to the new 
timing that you won’t feel hungry after your target 
dinnertime. More surprising, people who have been on IF 
for a while report that if they delay their dinner too much 
past their target time, or have another drink or bite late at 
night, they can feel that the food just sits in their stomach, 
as if the stomach has been closed for the night and will 
return to work only in the morning. 


TRANSITIONING TO A 10-HOUR WINDOW 


Once you’ve mastered the 12-hour eating window, reducing 
it to a 10-hour IF will be a little more challenging. At this 
point, we recommend that you select a 10-hour window 
that works for you and your family. Do not blindly follow 
someone else’s advice on what worked for them or read 
news articles that promote skipping breakfast or skipping 
dinner. The truth is you may find it difficult to follow the 
smaller window for more than a few days unless it 
somehow fits your lifestyle. So, think of an eating window 
that works for YOU. 


To help you in finding this window, think about when you 
can definitely “not eat”. That is, think of when you get into 
bed and when you typically wake up, or when you want to 
go to bed and want to wake up. This sleep window should 
be at least 8 hours (you’ll learn more about this in Chapter 
8). Then, subtract 2 hours from your designated bedtime. 
Add 1 hour to your wake-up time. You are left with a 13- 
hour window from which you can select your 10-hour 
window after Week 2. 


FIND YOUR IF WINDOW 


Avoid food for 
at least 1 hour 
| after waking up 


Time in bed: 
8 hours Use your time in bed as a % 
guide to determine the best 
10-hour eating window. The 
window should start >1 hour 
after wake-up time and end 
>2 hours before bedtime. __; SS 
47, Ye 
2-3 hours Bees 
before Lj, Se 
bedtime: no 
bright lights, 
no calories 


Once you wake up, wait at least 1 hour before eating breakfast, and finish all 
your food and beverages for the day at least 2 hours before going to bed. 


Too Close 
to Wake-up Ideal Eating Interval for 10-hour IF 


Time 


Too Close to 
Bedtime 


Wake-up 
Time 


Bedtime 


4a.m. |5a.m.-3 p.m. 6a.m.-4p.m. 7a.m.-5p.m.| 8a.m.-6p.m. 9a.m.-7 p.m. 8p.m. 


5a.m. |6a.m.-4p.m. 7a.m.-5 p.m. 8a.m.-6p.m.| 9a.m.-7 p.m. 10a.m.-8p.m.  9p.m. 


6a.m. |7a.m.-5p.m. 8a.m.-6 p.m. 9a.m.-7 p.m.) 10 a.m.-8 p.m. Ila.m.-9 p.m. 10 p.m. 
7a.m. |8a.m.-6p.m. 9a.m.-7 p.m. 10a.m.-8p.m.| 11a.m.-9 p.m. Noon-10p.m. 11 p.m. 
8a.m. |9a.m.-7 p.m. 10a.m.-8 p.m. Tla.m.-9p.m.| Noon-10 p.m. 1p.m.-l1p.m. 12a.m. 


9a.m. |10a.m.-8p.m. lla.m.-9p.m. Noon-10p.m.| 1p.m.-l1p.m. 2p.m.-midnight 1a.m. 


10 a.m. | 11am.-9p.m. Noon-10 p.m. 1p.m.-11 p.m. |2p.m.-midnight 3 p.m.-la.m. 2am, 


Use your wake-up time and bedtime to set the optimum eating window for your 
IF (see white box). The grey boxes offer second-choice options, but they are 
either too close to your bedtime (dark grey) or may end too late at night (light 
grey). Although these windows may not be the best, they are better than eating 
over a longer window of time. You can always drink plenty of water and 
noncaloric drinks outside the eating window. 


Using the table above, you can see there are multiple 10- 
hour windows to choose from (and if you don’t wake up on 
the hour, don’t worry; any time within each hour is fine to 
start). For example, if you typically go to bed at 10:00 p.m. 
and get out of bed at 6:00 a.m., you might select a 10-hour 
window of 7:00 a.m.-5:00 p.m., or 8:00 a.m.-6:00 p.m., or 
9:00 a.m.-7:00 p.m., or as late as 10:00 a.m.-8:00 p.m., or 
11:00 a.m.-9:00 p.m. The 7:00 a.m.-5:00 p.m. window 
starts too early and is close to your wake-up time, so your 
breakfast may overlap with some morning melatonin. If you 
choose the 11:00 a.m.-9:00 p.m. window, dinner at 9:00 


p.m. will be too close to your bedtime. You’re now left with 
three possible choices: 8:00 a.m. to 6:00 p.m., or 9:00 a.m. 
to 7:00 p.m., or 10:00 a.m. to 8:00 p.m. There is no rigorous 
scientific study of which window is better. However, what 
we have seen from the results of the myCircadianClock app 
study is that people are more likely to consume alcohol, 
salty snacks, and sugary puddings as dinnertime moves 
later into the night. Therefore, if you choose an eating 
window that closes after 7:00 p.m., be mindful about not 
consuming too much alcohol, snacks, or desserts. 


Even if you have your morning coffee by itself, without 
breakfast, it still counts as the moment you break your 
overnight fast and open your IF eating window. 

Many of us are so addicted to coffee or tea in the 
morning that we think we cannot survive without it. Some 
people need coffee or tea first thing so much so that they 
have coffee makers programmed to sync with their alarm 
clock—as soon as the alarm goes off, the coffee machine 
starts brewing. And once you’re addicted to coffee, you 
may need an additional caffeine boost in the late afternoon. 
This second round is very likely to interfere with sleep, 
however. Coffee can stay in your system as long as 10 
hours. That’s why the conventional wisdom is to avoid 
coffee past noon. If you are experiencing an energy lag in 
the afternoon, it’s possible that you’re dehydrated: try a 
glass of water and see how you feel. 

Some people ask if a tiny bit of sugar (say 2 teaspoon) or 
a little cream or milk in the coffee or tea is a problem. 
Since our healthy level of fasting blood sugar should be 5 
grams or less, even 2 grams of sugar is a problem, because 
the pancreas has to wake up to start producing insulin in 
order to absorb those 2 grams, and when insulin is turned 


on, the fat-burning genes shut down. So, it is better not to 
add any sugar, cream, or milk to that first cup of coffee or 
tea. However, keep in mind that black coffee or tea can 
trigger acid reflux or heartburn. If you decide to switch to 
black tea or coffee, you may have to reduce the amount of 
tea or coffee you drink so as to keep your stomach healthy. 

Some people have a cup of black coffee or tea in the 
morning, yet don’t take their first bite of food until 4 to 8 
hours later. This pattern is not a perfect IF, although it may 
produce some benefits for people who do not have diabetes 
or prediabetes. However, we don’t recommend this “black 
coffee IF” routine for people with diabetes. As your 
morning coffee triggers the pancreas and stomach clocks to 
start, the body is now primed to digest and process food. 
When only a little bit of food follows, you’re not taking full 
advantage of your pancreas clock. However, a “black coffee 
IF” is better than no IF. 

If you cannot wait until your breakfast time to have a cup 
of coffee or caffeinated tea, let’s figure out why you need 
that boost: 


Some people drink coffee or tea in the morning to 
promote a regular bowel movement. If so, try sipping hot 
or warm water, or increase your fibre intake during 
dinner. 


If you need coffee to fully wake up, it is a good sign that 
you are not getting enough sleep or your sleep is not 
restorative. Pay attention to when you typically go to bed 
and try to do so earlier. You may find that after 2 or 3 
weeks of the 10-hour IF, your sleep will improve and you 
won’t feel tired in the morning. 

If you have to get to work before your eating window 
opens, have a small cup of black tea or black coffee to 
keep you awake during your commute. It is better to be 
caffeinated than to drive while sleepy. This is particularly 


important for workers who have to start an early morning 
shift. 


HOW TO FIX DIABETES WHILE DOING SHIFT WORK 


We discussed the nature and drawbacks of various kinds of 
shift work in Chapter 2. There is no single, magic formula 
to live more healthily while doing such work. However, 
paying attention to a few lifestyle factors can help. 


« Alignment. Try to be on the same shift for at least two 


weeks before changing to a different shift. This will help 
your body adapt to the new shift and recalibrate your 
circadian code. 


Sleep. Irrespective of which shift you work, shift workers 
in general often do not get enough sleep. Focus on 
increasing the number of hours in bed. Maintain a cool, 
dark bedroom where you can sleep whenever you can. 


Nutrition. Changing your diet will make a difference! Try 
to avoid sugary foods, alcohol, bad fats, and excessive 
caffeine. Then, pick an eating window that you can stick 
with on both workdays and off days. If you are on the 
night shift, try a 10- to 12-hour eating window that starts 
after noon and ends by midnight. 

Exercise. Getting enough exercise and daylight are 
challenges for some shift workers. Try to set aside at 
least 30 minutes for outdoor exercise during the day. 


CIRCADIAN TIPS FOR AIR TRAVEL OR LONG DRIVES 


As I mentioned in Chapter 4, travel across time zones can 
wreak havoc with your circadian cycle. Here are some 
tips for dealing with the problems that can result. 


If you have to wake up earlier than usual on your travel 
day, keep your breakfast time the same. Pack a healthy 


breakfast and eat it at your usual breakfast time, or 
slightly later if you are travelling to a different time zone. 
If you are arriving at your destination past your usual 
dinnertime, keep your scheduled dinnertime consistent 
by eating this meal while you are travelling. 


For flights lasting fewer than 6 hours, it’s better to skip 
eating on the plane and eat before boarding or after 
reaching your destination. You can drink water to stay 
hydrated during the flight. 

For eastbound flights that leave in the evening or night, 
you will likely arrive at your destination in the early 
morning. Try to stick with your regular schedule and 
don’t stay up late binge-watching or eating. Bring 
earplugs or noise-cancelling headsets, a neck pillow, and 
a sleeping mask. When you arrive at your destination, try 
to stay awake during the day, get some exposure to real 
daylight, and finish dinner by 7:00 p.m. so that you will 
have less trouble falling asleep. 


For westbound flights that leave during the day, you will 
most likely reach your destination in the late afternoon or 
early evening. For these flights it is okay to stay awake. 
But if you are sleep deprived prior to the flight, take the 
opportunity to catch up on sleep. Have a sleeping mask 
handy to help you nap better. When you arrive at your 
destination, you will experience a longer day than usual. 
That does not mean you should eat additional meals. Try 
not to eat on the flight: this will help you build an 
appetite for a post-flight early dinner at your destination. 
On the first few days you are in a new time zone, try to 
get the best night’s sleep by using your sleeping mask, 
earplugs, a cool bedroom temperature (less than 20°C), 
and make sure the bedroom is dark. 


INTERMITTENT FASTING IS A LIFESTYLE 


In our mice studies, the benefits of time-restricted eating 
continued week after week for an entire year (which is 
equivalent to several years of human life) as long as the 
mice stayed on the schedule. In fact, the health benefits 
were far greater than the effect of a drug to treat the same 
condition. We did not change their diet and we did not 
reduce their number of calories consumed. Timing made 
the magic happen. In addition to controlling the mice’s 
blood glucose, IF reduced their blood cholesterol, fatty 
liver, gut diseases, and inflammation, and even made our 
mice more athletic. 


RONALD REVERSED HIS DIABETES WITH A LATER BREAKFAST 


Ronald was a participant in one of our diabetes studies. Many people would 
consider his lifestyle healthy: his daily eating pattern before the study 
involved three main meals that were spread over 14 hours. However, Ron 
had to be at work every day at 6:00 a.m. His routine was pretty consistent: 
he woke up a little after 4:00 a.m. and had breakfast at 5:00 a.m. before 
leaving for work. He rarely snacked, he had his lunch at 11:00 a.m., and he 
returned home for a home-cooked dinner by 7 p.m. He would go to bed by 9 
p.m. While he knew he was overweight (he weighed 104 kilos and was only 
175 cm), he had high blood pressure, and he had high LDL cholesterol, he 
was shocked to find out that he also had Type 2 diabetes. His fasting blood 
glucose in the morning was 125 mg/dL, and throughout the day whenever 
he ate, his blood glucose would rise to between 180 and 200 mg/dL and 
stay there for several hours. 

As part of the study, we told Ron to make only one change to his lifestyle: 
take his breakfast to work instead of eating it before he left the house and 
commit to eating it at 9:00 a.m. every day. While he didn’t lose much 
weight during the 12 weeks of the study, his morning blood sugar improved 
to 90 mg/dL and his blood sugar levels following a meal never rose beyond 
140 mg/dL. His diabetes had completely reversed. He also saw significant 
improvement in his blood pressure, to the extent that his doctor cut his 
blood pressure medication in half. 


Can you stay on IF forever? Absolutely! As we’ve said, IF 
is not a diet. Diets are protocols people follow for short 
periods of time to lose weight or address a health problem. 
IF is a lifestyle. It is something you will want to do for the 


rest of your life. It is almost like brushing and flossing your 
teeth, where a simple routine takes care of most of your 
dental hygiene. The beauty of this programme is that it 
forms the foundation for all good health. Irrespective of 
region, culture, or cuisine, when you and your family follow 
this eating programme together, you will all align toa 
single circadian code. 

You can easily stay on a 10-hour IF for most of your life. 
Once you start sticking to an eating window, you not only 
get the immediate benefits of a healthy circadian clock but 
you may also improve the quality and quantity of food you 
eat. You may see an improvement in sleep. Joint pains may 
reduce, making it easier to walk an extra mile or take the 
stairs instead of the lift. All these changes can add up, and 
you will get bonus benefits. 


ARE YOU IN A FOOD CULT? 


A food cult can be anything that combines food choices with dogma— 
vegan, vegetarian, low-carb/high-fat, high-carb/low-fat, low-salt, keto, Paleo, 
Mediterranean, and so on. Many of these diets have been shown to produce 
positive health benefits for those with diabetes and its complications. If 
you've had good results following any diet—Paleo, Atkins, ketogenic, etc.— 
you can combine it with a smaller window for eating. IF may in fact boost 
the benefits of some of these diets. 

Most of the time, dieters eat fewer meals and are inadvertently doing IF 
anyway. If this is the case for you, you'll find IF even easier to adopt. 


THE TYPICAL CHALLENGES FOR INTERMITTENT FASTING 


As easy as IF sounds, there are a few things you should be 
prepared for. The first, as I’ve said earlier, is to let your 
doctor know. Many doctors are already familiar with IF, 
and they can advise you as to what symptoms or 
complications to look out for. Set a schedule to see your 
doctor a few times over the 12 weeks so that he or she can 
adjust any medication and possibly even remove it from 
your daily routine. If you are taking insulin to control your 


diabetes, your doctor may want to follow your progress 
more closely. As mentioned earlier, those practising IF may 
be able to reduce their insulin dose. 

Next, let your family (the people you live with) know what 
your new eating routine will be. Decide together how you 
will be sharing mealtimes, if everyone involved will adopt 
your schedule, and how you can accommodate others’ 
schedules into your own. If someone in your family has to 
eat late at night or very early in the morning because of 
work or school, and that timing is beyond your eating 
window, you can still keep them company by having a 
sparkling water, herbal tea, or any noncaloric beverage. 
It’s also a good idea to give others a few days to wean 
themselves off eating late-night snacks and breakfast as 
soon as they pop out of bed. 

Lastly, plan where you will eat if you leave home early or 
get home late. If you have a long commute or you have to 
get to work very early in the morning, pack your breakfast 
and bring it to work so as to maintain your eating window. 
Similarly, if you come back from work very close to your 
bedtime, you can eat before you leave work. Then you will 
be having your last meal 2 to 3 hours before your bedtime. 
If family mealtime is important to you, switch the main 
meal of the day to one where you will all be together; 
there’s no law that says dinner has to be the chosen family 
meal. 

Once you start intermittent fasting, you’ll go through a 
few phases during the first or second weeks. For instance, 
you might feel hungry when you’re getting ready for bed, 
especially if your old routine included eating or drinking 
something within 3 hours of bedtime. Do not worry: it’s 
totally normal for your stomach to crave the food it has 
been presented with for years. If you had a healthy dinner, 
that bedtime hunger will not produce dizziness and sudden 
loss of energy, both of which are signs of hypoglycaemia. 
But if it does, drink what your doctor has told you to have. 


Some people tell me they experience a headache during 
the first week or two. Since you are now eating within a 12- 
hour window, headaches may be due to your reduced 
coffee or tea consumption, or perhaps you are not drinking 
enough water. Try to stay hydrated. Headaches can also 
come from being hungry in the morning as you push 
forward your first meal by an hour or so. If you were used 
to drinking a cup of coffee or tea after waking up, try 
drinking a glass of warm water instead. 

When you have a craving for treats or snacks within your 
eating window, first ask yourself “Am I hungry or thirsty?” 
Are you so hungry that you would readily eat raw 
vegetables? If not, save the snacking for another time 
within your eating window when you are actually hungry. If 
you have food cravings beyond your eating window, tell 
yourself you can have that snack but you just have to wait 
for the right time. 

We have found that there is a real 6-week hurdle to this 
programme. This is the danger zone. After six weeks, you 
may not yet start to see changes in your weight or blood 
glucose levels. If you don’t see the results you’re looking 
for, you might become disappointed or discouraged. Yet 
this is the exact same time when the not-so-obvious 
benefits begin. These benefits cannot be measured on a 
scale, but they may be found in better sleep, increased 
energy, or a reduction in systemic inflammation. Your blood 
levels might also be better: six weeks into the plan is a 
good time to get your fasting blood glucose test done to see 
how you are progressing. 

One benefit of IF is that if you get offtrack, you can get 
right back on. You can still reap the benefits with an “off 
day” for a day or two. Let’s say one Saturday night you 
went out with friends and blew your eating schedule. Don’t 
panic! If your last bite of food (or drink) on Saturday night 
was at 11:00 p.m., you can get back on track the next day. 
In fact, it’s quite likely that you won’t feel like eating 


breakfast at your usual time. Listen to your body. If you’re 
not feeling hungry, don’t eat. When you finally feel hungry, 
go ahead and have your first meal. If that first meal is close 
to noon, consider it lunch. Have a well-balanced meal and 
then try to get back on track with your dinner. If your 
target is to have your dinner by 7:00 p.m., do that and go 
back to your original plan. 

You may also find that if you are off IF for a few days or 
weeks, you will notice how your body does not like it. You 
may not sleep well, your stomach will not feel good, your 
energy level may decline. These are telltale signs that your 
body wants you to realign with IF. The good news is that 
once you get back on track, your body will follow, and your 
symptoms will disappear. 

Don’t beat yourself up when IF doesn’t go perfectly. 
We’re human, we make mistakes, and sometimes life really 
does get in the way. If you ate too much and/or too late, try 
one or more of the following to ease your guilt and make 
yourself physically more comfortable: 


- Take a short walk to bring your blood glucose down. 
You'll learn more in Chapter 7 about the relationship 
between food and exercise, but in a pinch, grab your 
jacket and take a 15-minute stroll. 


- Drink a glass of water to aid digestion. 


- Plan your next meal. You may decide to delay your next 
morning breakfast or take a long brisk walk in the 
morning to get your morning hunger back. 


CANCELLING NIGHT EATING SYNDROME 


If you have difficulty controlling your after-dinner eating, or if you wake up 
in the middle of the night to eat, you may be suffering from a rare medical 
condition called night eating syndrome (NES). It is generally believed that 
NES may result from depression, anxiety, stress, or poor results from 
attempts to lose weight.42 As food consumed at night is usually made of 
high-glycaemic carbohydrates, people with NES may suffer from being 
overweight.t2 


We have studied mice with NES, and we believe that there may be a 
genetic component. Some of our mice have a mutation in their Period 1 
gene that can cause behaviour similar to night eating. These mice start 
eating in the early afternoon (which is like 2:00 a.m. for people) and put on 
more weight than those who eat at their normal time. However, when these 
same mutant mice are allowed to eat only at night (when they are supposed 
to eat), their weight gain slows down.42“ This was a remarkable study, 
because it showed that imposing IF could counteract the bad effect of a 
genetic condition. 

No such Period 1 mutation has been found in humans—yet. But in the 
coming years, we may learn more about our own genetic mutations and 
eating patterns. Until then, if it is impossible to hold off your urge to eat late 
at night, try a late IF, in which you start eating your first meal around 
lunchtime or even later, so that the last of your food for the day is 
consumed around midnight. This may not be the best approach to control 
NES, but it might lessen the overall effect of weight gain. 


WHAT'S NEXT 


There may be some people who cannot tolerate 12 hours 
without food. I don’t mean simply that their stomach will 
grumble. Stomach grumbling with hunger is a sign that the 
stomach is empty and is ready for business. It also means 
that the body is switching from using readily available 
energy to tapping into its stored energy. But if you feel 
light-headed or dizzy after 12 hours of not eating, stop the 
programme and talk to your doctor. 

Sometimes people take on a challenge too intensely, such 
as switching from eating within a 16-hour window toa 
window that is only 8 hours. Or, they try to count calories 
and restrict their eating window at the same time. This 
combination can be very taxing on the body, especially if 
you are not used to a very low-caloric intake. Instead, I 
recommend that you try to start your IF with a 12-hour 
window without changing too much what or how much you 
eat. In the next chapter, you'll learn what the best foods 
are to reverse diabetes and make IF even easier to 
maintain. 


CHAPTER 6 
What to Eat 


There is no doubt that when to eat is the most important 
factor when it comes to realigning your circadian code and 
optimising your body to control, manage, and even reverse 
diabetes. But a not-so-distant second is what to eat. The 
truth is, one reason people become diabetic is that certain 
foods can actually control the brain and disrupt the internal 
clocks. However, just by making better food choices, you 
can retrain your body and brain so that you actually feel 
hunger, which signals the right time to eat your next meal 
and you can end the snacking/overeating cycle. Choosing 
the right foods will help you stay inside your IF eating 
window. What’s more, you can nurture your body with 
delicious foods from the three core nutrient groups— 
carbohydrates, proteins, and fats—to further optimise your 
code so that you are supported for all the other things you 
like to do each day, such as exercise, sleep, and work. 

The recommendations in this chapter are not your 
standard diet fare; in fact, I’ve timed out what you should 
eat when, so that you can turn each meal into a nutritional 
Opportunity. 


HOW YOUR BODY USES FOOD FOR FUEL 


If you want to take good care of your car so that it lasts you 
at least 239,000 miles (the distance between the earth and 
the moon), you should know some basic facts about how 


your car works. Similarly, if you want to stay healthy, a 
little bit of knowledge about how the body uses nutrition 
will go a long way. The bottom line is this: a balanced diet 
that combines the right carbs, fat, and protein is important 
to nourish all of your body’s organs. Making the wrong food 
choices, particularly the wrong carbohydrates in the wrong 
amounts, can break this balance and disrupt the normal 
functioning of brain and body. 

Let’s start by tossing aside whatever you’ve heard about 
low-fat, high-fat, or high-protein diets. For instance, the old 
diabetes recommendations included reducing the amount 
of fat you consume as a weight-loss strategy. However, 
replacing fat with more carbs actually causes diabetes to 
worsen and creates more body fat. That’s why it is much 
more important to focus on controlling carbohydrates, 
which eventually turn into sugars that find their way into 
your blood and influence all your bodily functions. 

Focusing your attention on carbohydrates doesn’t mean 
that you don’t need healthy proteins and fats, however. 
Every organ in your body has a preferred energy source 
derived from one of the three macronutrients. In fact, the 
right fats and proteins positively influence how your body 
functions throughout the day, as well as being integral to 
the carbohydrate story. 

The major organs that consume, store, or affect blood 
glucose are the liver, brain, heart, fat tissues, muscles, and 
kidneys. 

THE LIVER. This organ accounts for only 2 to 4 per cent of 
your body weight, yet it is the most important organ in 
glucose regulation. It is where nutrients and other 
molecules absorbed from the gut are received and sorted. 
The liver absorbs nearly two-thirds of all glucose and 
almost all other carbohydrates that are absorbed in the 
intestine. It uses glucose to produce energy to power itself, 
and then converts excess glucose into glycogen. After the 
glycogen store is filled up, the liver converts more glucose 


into fatty acids or fat and makes antioxidants that promote 
better overall health. The liver can also make its own 
glucose from protein supplied from the muscles during the 
overnight fast and release it into the blood. 

THE BRAIN. The brain needs a constant supply of glucose— 
around 100 to 120 grams every day—to function properly. 
But it can’t store any glucose, which is why it has to 
constantly depend on the blood glucose for its energy 
needs. Not only that but also this blood glucose has to be 
kept above roughly 50 mg sugar/100mL of blood for it to be 
absorbed. If blood glucose levels fall below this number, 
brain cells cannot absorb glucose properly and can 
immediately starve and fail. This is why when we 
experience hypoglycaemia, we feel dizzy, and we can pass 
out. 

THE HEART. The heart actually prefers fat over glucose as 
fuel, but it still needs some glucose to function. Like the 
brain, it doesn’t have much room for storage, so it has to 
constantly soak up glucose and fat from the blood. Yet too 
much fat, like too much glucose, in the blood can disrupt 
normal heart function. 

BODY FAT. Fat tissues play an important role in glucose 
regulation. To successfully store fat in a nontoxic form, fat 
tissues need a little bit of glucose. The fat cells break 
glucose into smaller fragments and then use those small 
sugar bits to form three fatty-acid molecules known as 
triglycerides. Having an abundance of triglycerides can 
increase your risk for diabetes’ sinister friend, heart 
disease. In another mechanism that occurs during the 
overnight fast, fat cells can release stored fat that travels to 
the liver to be used for energy production. A special type of 
fat tissue, called brown fat, is burned at night to warm the 
body. 

MUSCLES. The muscles regulate glucose. Right after we 
eat, for the next 2 to 4 hours, the muscles soak up a large 
amount of glucose and store it as glycogen. When we use 


our muscles, particularly when we do moderate to intense 
exercise, it breaks down this glycogen for energy. When we 
are resting, though, our muscles prefer fat as an energy 
source. The more muscle you have and the more active you 
are, the more glucose you burn instead of storing it. 

THE KIDNEYS. The kidneys filter the blood almost 60 times a 
day. During the process, the kidneys reabsorb glucose and 
necessary electrolytes from the blood. For these functions, 
the kidneys need a good amount of energy. 


WHAT YOU REALLY NEED TO KNOW ABOUT SUGAR 


It would seem reasonable to say that if you are worried 
about diabetes, just eliminate carbs from your diet. Eating 
fewer carbs will certainly help lower your blood glucose, 
and that often accelerates weight loss.1 However, we 
cannot completely stop eating carbohydrates, nor should 
we want to. Out of the three macronutrients, carbohydrates 
are most abundant in nature, and people typically consume 
nearly half of their daily calories as carbs. Yet too much 
sugar from carbohydrates causes swings in the blood 
glucose levels, so we get hungry more frequently and then 
cannot stick to an IF schedule; that is, we eat outside of our 
eating window. We’ve found that plenty of people can try to 
do IF, but in order to stay on IF and reap the benefits, they 
also have to refine their carb intake by eliminating the bad 
carbs from their diet. Just by making this one switch, you 
can bring your total carbohydrate intake down to a 
healthier level. 

All plant foods contain carbohydrates. Whether you are 
eating spinach, rice, pasta, white potatoes, sweet potatoes, 
carrots, bananas, tomatoes, edamame (while you might 
have heard that soy is high in protein, 75 per cent of 
edamame is carbs), peanuts, plums, cauliflower, bread, 
corn, honey, cane juice, or simple sugar, you are just eating 
carbs in different forms. When we eat plants, we not only 


get a lot of carbohydrates but we also get vitamins, 
minerals, antioxidants, fibre, protein, and fat—all the 
nutrients our body needs. For example, nuts are good 
sources of protein and fat; and beans, berries, leafy green 
vegetables, quinoa, and whole grains are all good sources 
of fibre. Even rice, wheat, oats, and millet contain fibre, 
some protein, vitamins, and minerals. 

The easiest carbs to digest are those that are quickly 
converted to glucose before the cells can use them to 
produce energy. Other carbs are very hard to digest or can 
never be fully digested. The carb that your body cannot 
easily digest is always the one to choose! 

We can tell whether a carb is easy or hard to digest by 
the type of sugar it makes. Plants are packed with simple 
sugars created from sunlight, air, and water. All plants are 
made of cells that have a hard, impermeable cell wall that 
is mostly made of fibre. All the starches, or simple 
carbohydrates, that we get from plants are packed inside 
these cells; these are the ones which are easy to digest. The 
fibrous cell wall, which is considered a complex 
carbohydrate, is harder to digest. Complex carbohydrates 
need to be broken down into simple sugars, either by 
ripening, during digestion, or during industrial processing, 
in order to taste sweet. 

When we eat fruits, vegetables, or nuts, it takes several 
steps to extract the nutrients from the carbs. In the first 
phase of chewing, we break down big pieces into smaller 
pieces of food particles and a little bit of simple sugar is 
released, which provides the sweet taste. The chewed food 
travels to the stomach, where it’s broken down by the 
digestive juices for the next several minutes to hours. Once 
the cell walls break open, the nutrients stored inside the 
cells are released. 

Different carbohydrates are broken down at different 
rates. The starches are the ones that easily convert to 
simple sugars; they are quickly absorbed in the gut and 


enter the bloodstream. The more complex carbohydrates 
that contain lots of fibre take more time to be broken down 
to simple sugars. 

Complex carbs include raw fruits, vegetables, and nuts. 
Barley flours, millet flours, amaranth flour, wholemeal 
flour, rolled oats, and red or black rice have firmer seed 
coverings attached to them, and they are also considered 
complex carbohydrates. Wheat flour, rice flour, and corn 
flour have thin cell walls and little fibre, making them 
easier to digest. Cooking the plants also increases the 
amount of sugar that the body can easily obtain because 
the heat from cooking helps to break down the cell walls. 
For example, your stomach gets more carbohydrates and at 
a faster rate from eating cooked carrots or spinach as 
compared to eating raw carrots and spinach. 

The fibre absorbs a lot of water and becomes a gooey 
mass that travels through the intestine and is essential for 
passing stool. During digestion, some of the fibre is broken 
down by trillions of microbes in the gut and used for their 
own food. The remaining passes in your stool. So, when you 
eat foods high in fibre, you are feeding the good bacteria in 
your gut and helping your body detoxify with regular bowel 
movements. 

Other carbohydrate options, such as grains, cannot be 
eaten until they are processed and pulverised, or refined, 
into a fine powder or flour. These flour molecules are so 
small that when we cook them, it is even easier for the 
stomach to quickly extract the sugar. What’s more, during 
the refining process, these same flours lose the outer 
coating of the grains that had contained fibre, protein, fat 
and other nutrients. When cooked, these flours become 
very easy for the stomach to digest and quickly release 
sugar. The high-fibre grains that are slowly digested are 
the ones we will focus on to reverse diabetes, because the 
sugar from these grains enters the blood in a slower 


stream. For instance, when you eat whole grains such as 
rolled or pinhead porridge oats (oats that still have the 
bran attached), it’s almost like switching on a drip system 
to water your plants. In contrast, a bowl of breakfast cereal 
is like choosing a fire hose to water those plants. 

The negative impact of simple carbohydrates on diabetes 
is clear. We also know that eating lots of simple 
carbohydrates messes with the circadian rhythm. We have 
nicely documented the effect of simple carbohydrates in 
laboratory mice experiments. When mice are given a diet 
that is rich in complex carbohydrates and fibre along with 
other natural, whole foods, they typically eat fewer meals 
and eat less than 15 per cent of their daily food intake 
during the day when they are supposed to sleep. When the 
same mice are given ultra-processed food containing 20 per 
cent of their total calories from simple sugars, they eat 
smaller meals and eat them more frequently. In fact, they 
will eat 35 to 40 per cent of their total food during the day 
when they are supposed to sleep. Even if we train the mice 
to eat within a particular window for weeks or months, as 
soon as they have access to food for 24 hours, the sugar in 
the diet brings back their old habit of eating around the 
clock.2 It’s the same with people, and that’s why it is hard 
to stick with IF unless they make better food choices. 

Carbs are present in almost everything we eat, and we 
cannot avoid consuming them when we are following a 
healthy diet packed with fruits and vegetables. The key is 
always going to be choosing the right carbs. If we eat foods 
that are packed with simple sugars or are ultra-processed, 
the sugar rush triggers the pancreas to release insulin, 
which can act on the circadian clock.2 After the sugar and 
insulin rush dies down, the body swings into a low-sugar 
mode and feels hungry, so we eat again. Every time we eat, 
the insulin surge can nudge those clocks to run a little 
faster or slower. If these meals happen too many times over 


the course of a day, the clocks get confused and the bodily 
processes that should happen during the night or day get 
flipped—just as they did for the mice. 


FOODS TO AVOID 


First, let’s start with a quick overview of what you 
shouldn’t be eating at all. These guidelines are true for 
everyone, especially for those with diabetes or a risk factor 
for developing it. Once those foods are out of the way, we 
can focus on all the great choices you and your family have 
for what to eat. 

Take every item on this list that is currently sitting on 
your shelves and throw it away. If it’s unopened, donate it 
to a food bank near you. Sounds drastic? No, really, it’s just 
six categories: 


One of the reasons why 63 per cent of UK adults are 
overweight or obese (35 million people) according to 
Cancer Research UK, and nearly 12 million adults in the 
UK are prediabetic or have diabetes, according to Diabetes 
UK, is that we are living in a world where our most 
accessible food choices are bound to make us unhealthy. 
Ultra-processed foods are ready-to-eat foods that have been 
extracted from their original, natural form and then cooked 
in some fashion or combined with other ingredients, 
including some preservatives (to make them shelf stable). 
There are so many different types of ultra-processed foods 
that compiling a list of them seems futile. But we can use a 
simple rule of thumb when you are deciding which foods to 
avoid: 


- The food does not resemble anything in nature. 
- It comes in a packet. 


- You can eat it just by opening the packet or by simply 


warming it/microwaving it for a few minutes. 


- It contains more than a handful of ingredients and you 


don’t recognise the names of all of them. 


An article in the Wall Street Journal claims that Americans 
eat as much as 58 per cent of their calories from ultra- 
processed foods.’ Yes, they are delicious. And eating them 
will not kill you ... right away. However, these foods will 
disrupt your circadian rhythm for when we should eat, and 
will lead to obesity and diabetes in four different ways: 


1. 


Almost all contain highly addictive added ingredients, like 
sugar, so we tend to eat more of them. This includes 
“energy”, protein, or any other variety of fruit and nut 
bars. They’re just sweet bars, even if they are marketed 
with pictures of triathletes or sports stars. 


. AS we continue eating them, our total daily calorie intake 


goes up and exceeds the recommended daily intake. 
While we aren’t counting calories, there is an upper limit 
for most of us of 2000 calories/day before weight gain 
takes hold. 


. These foods are so processed that they are easily 


digested, leaving us hungry an hour or so after eating 
them, with the result that we eat more frequently at any 
time of the day or night. This eating pattern can disrupt 
sleep and the natural circadian rhythm, which further 
promotes cravings for these same unhealthy foods. 


. When you add points 1, 2, and 3, you are guaranteeing a 


rapid surge in blood glucose. This is why a bowl of 
oatmeal and a corn muffin may both be considered 
carbohydrates, but the oatmeal is much better for you 
and your blood glucose than a muffin. 


Drinking full-calorie fizzy drinks, sweetened ice teas, or 
sports drinks is one of the easiest and most effective 
methods to overconsume calories, mainline simple sugars 
into your body, and disrupt your blood glucose system. 
Other versions of these drinks with artificial sweeteners 
(see point 6, opposite) are not healthier alternatives, as 
they are thought to change the good bacteria in your gut,2 
and your gut needs all the help it can get. If you feel like 
having a fizzy drink, try a sparkling water. Very refreshing! 


Even the ones that say they are “100 per cent fruit juice” 
are not great choices, because most of these juices contain 
preservatives that can corrode your intestinal lining, 
causing leaky gut syndrome, and again messing with your 
gut’s microbiome. Preservatives make food unpalatable for 
bacteria. But whatever is bad for bacteria outside your 
body may also be harmful to the bacteria inside your 
stomach, which can have other unwanted effects on your 
microbiome. 

If you must have fruit or veggie juices, make them 
yourself and drink them the same day. 


I challenge you to find a commercial presweetened 
breakfast cereal that has fewer than 5 grams of sugar per 
serving. Most breakfast servings of ready-to-eat cereals 
have more than 10 per cent sugar by weight. 


All forms of alcohol affect the body’s ability to process 
sugar. In fact, even drinks that aren’t sweet, but are made 
from vegetables like potatoes (vodka) or plants (tequila), 
are still considered liquid sugars. When you drink beer, 
wine, or spirits, it disrupts the liver’s process of sending 
glucose into the bloodstream. This may cause the blood 
sugar levels to fall, leading to hypoglycaemia at some point 
over the next 12 hours. You know that feeling when you’ve 
drunk a little too much and you’re off balance, dizzy, and 
your speech is affected? That’s what hypoglycaemia feels 
like. 

And alcohol doesn’t make a great pairing with some 
diabetes medications. If you have already been diagnosed 
with diabetes, alcohol can make the following 
complications worse: 


- Damage to your kidneys 
- Diabetic neuropathy 

- Diabetic retinopathy 

- High blood pressure 

- High triglycerides 


Read the nutrition labels on all the products in your 
cupboards. Anything with added sugar is a no. 
Sugars go by many names, but none of them are part of 

this programme. Avoid foods made with: 

Agave syrup 

Aguamiel 

All-natural sweetener 

Barbados molasses or sugar 

Beetroot sugar 


Brown sugar 

Cane sugar or syrup 
Caramel or caramel colour 
Caster sugar 

Clarified grape juice 
Concentrated fruit juice 
Corn flour 

Corn sweetener 

Corn (golden) syrup 
Date sugar 

Date syrup 

Dextrin 

Dextrose 
Disaccharides 
Evaporated cane juice 
Fig syrup 

Filtered honey 
Fructose 

Fruit juice concentrate 
Fruit sugar 

Fruit sweetener 
Galactose 

Glucose 

Glycerin 

Granulated sugar 
Grape sugar 

Guar gum 


Heavy syrup 

High fructose corn syrup 
Hydrogenated glucose syrup 
Icing sugar 

Inverted sugar or syrup 
Jaggery 

Lactose 

Levulose 

Light/lite sugar or syrup 
Mannitol 

Maple syrup 

Modified food starch 
Monosaccharides 
Natural syrup 

Nectars 

Polysaccharides 

Raisin syrup 

Raw sugar 

Ribbon cane syrup 
Ribose 

Rice malt 

Rice syrup 

Sorbitol 

Sorghum molasses or syrup 
Splenda 

Sucrose 

Turbinado sugar 


Xylitol 


There are a handful of artificial sugars that are okay to 
use in moderation to make some foods taste sweet. The 
downside of using them is that you may end up overeating 
these foods, because even artificial sweeteners can trigger 
food cravings. In this case, nothing is better than 
something, but if you have to have something, choose only 
from this list: 

Acesulfame-K (Ace-K, Sunett) 
Aspartame (Equal, NutraSweet) 

Monk fruit or Swingle fruit extract 
Neotame 

Saccharin (Sugar Twin, Sweet ’N Low) 
Sucralose (Splenda) 

Stevia (Truvia) 

Allulose/Swerve 


FOODS TO CHOOSE, AND WHEN TO EAT THEM 


Now that you know what you can’t eat, let’s focus on what 
you can. An optimal IF day includes three meals that are 
well balanced and contain complex carbohydrates, lots of 
fibre, lean proteins, and healthy fats. That means during 
every meal, you need a bit of each of the macronutrients, 
although you'll see that some meals will lean more heavily 
on one or two. This is because different organs need 
various combinations of nutrients at distinct times of the 
day. It’s all meant to support your circadian rhythm, as well 
as your blood sugar levels. 

The backbone of this programme is the popular 
Mediterranean diet. While there’s no official, single diet 
that everyone living in the Mediterranean regions of Italy, 
Greece, Spain, Turkey, Morocco, and neighbouring areas 


follows, the meal choices reflect a way of eating that people 
in this region have embraced over the centuries: combining 
fresh fruits and vegetables, beans and nuts, healthy grains, 
lean proteins, and dairy products. Simply choose the 
complex carbohydrates that are whole foods; proteins such 
as eggs, fish, meat, and poultry; and monounsaturated fats 
that are liquid or soft at room temperature, such as olive 
oil. The benefits of this plan are many: the diet is widely 
accepted as a heart-healthy eating plan,®£> and because you 
are eating only whole foods, it features the foods you need 
to eat in order to manage diabetes. And people who follow 
this type of dietary pattern are less likely to suffer from 
insomnia and shortened sleep,2 so you will continue to 
make good food choices. 


WHY SUPERMARKET WHOLEMEAL BREAD MAY NOT ALWAYS BE A 
COMPLEX CARB 


Switching your baking ingredients from plain white flour to wholemeal flour 
sounds like an improvement, but it’s not a strategy to end diabetes. Neither 
is buying wholemeal bread from the supermarket. Wholemeal flour itself 
may be a complex carb, but when it’s used in baking bread, for example, 
yeast is added for fermentation, which further breaks down the remaining 
complex starches into simple sugar. So, while you started with wholemeal, 
you end up with an ultra-processed food that creates the same sugar rush 
that you would have received from eating white bread. 

If you are disappointed, you are not alone: one of my students 
participated in a recent study for which he was asked to wear a continuous 
glucose monitor. He was instructed to switch between white toast and 
wholemeal toast every day. He was thoroughly disappointed with his results: 
the wholemeal toast caused the same spikes in blood sugar as did the white 
toast. 


The general rule for this plan is very simple. By abiding 
by the 10- to 12-hour IF described in the previous chapter, 
you can have three meals and one snack every day. You will 
spread that allotment of calories in the following manner: 


- A big breakfast: roughly 40 per cent of all calories, eaten 
at least an hour after waking up 

- A medium lunch: roughly 30 per cent of all calories, eaten 
within the first half of your IF 


- A medium dinner: roughly 25 per cent of all calories, 
eaten at least 2 hours before you go to bed 

- A small snack: roughly 5 per cent of all calories, eaten in 
between any of these meals 


You might be thinking, Dr Panda, you promised that I don’t 
have to count calories. Now you are asking me to do so! 
Well, not really. I don’t want you to count calories, but you 
can guestimate by the size of the meals you are eating. It’s 
not exactly scientific, but whatever your eating pattern is 
now, it’s likely that you can increase your breakfast, 
decrease your lunch, and decrease your dinner. Keep 
reading to find out what you'll be eating in each of these 
meals. Remember, aligning your circadian code to optimise 
your body is always about the timing! 


The glycaemic index (GI) can be an IF follower’s best 
friend. It is a rating system that standardises how different 
carbohydrates affect blood sugar levels so that you can 
make better food choices. Most people cannot remember 
how they felt after eating one apple or one carrot, so the GI 
is a reference point to sort foods into categories to let you 
know if they are packed with simple sugars (high-GI foods) 
or if they contain complex carbohydrates (medium- or low- 
GI foods). High-GI carbohydrates result in spikes in blood 
sugar, causing a flood of insulin that triggers your body to 
store fat and become hungry again within several hours. In 
contrast, slow-burning, lower-GI foods cut your appetite 
and are more efficient at keeping glucose levels stabilised 


and insulin in check. Eating high-GI foods alone or even 
with healthier foods two to three times a day can bring a 
person close to prediabetes, accelerate the transition from 
prediabetes to diabetes, and worsen existing diabetes. 
Avoiding high-GI foods and eating low-GI foods can lead to 
weight loss, especially in combination with IF. 

The GI rating system isn’t perfect, especially when it 
comes to packaged foods. The method for rating these 
foods is based on human trials. However, most of the tests 
were conducted on healthy young people who do not have 
diabetes. It is likely that some foods designated as 
medium/moderate GI may not be good for people 
concerned about diabetes. This is why all the foods I 
recommend, and that are listed on the Shopping List (see 
page 142) are considered low-, or ultra-low-GI foods. 


PLAY THE LOW-GLYCAEMIC GAME 


You can find a full GI index at GlycemicIndex.com/GI- 
Search. It’s useful for determining how to swap out the 
foods you can’t eat and choose their healthier versions. For 
instance, in my family, we have switched from traditional 
basmati rice, which is highly processed and has a high GI, 
to parboiled rice. The latter is considered a complex 
carbohydrate because it is difficult to digest. It has the 
same healthy components as brown rice, which is another 
good alternative to white rice. 

I know that giving up your favourite foods is difficult. In 
fact, many people in our studies report that it’s harder to 
eat low-glycaemic foods than to follow IF. One strategy is to 
start your IF 12-week programme without changing your 
food choices. Then, in Week 3, start to slowly adopt more 
low-glycaemic choices. By Week 4, you may find that you 
have eliminated all medium- and high-glycaemic foods on 
your own, because you are already seeing how much better 
you feel. 


ANITA AND NEEL EASILY SWAPPED LOW-QUALITY CARBS FOR 
COMPLEX CARBS 


Anita and her husband Neel are engineers at a California tech company. 
They are in their mid-30s and lead very busy lives. They both wanted to 
have a baby, so they decided to have their annual medical check ups before 
they tried to conceive. Their test results were shocking and unexpected: 
they were both prediabetic. This was a problem because for both men and 
women, being diabetic makes it more difficult to conceive. 

Their typical lifestyle was to start the day with a cup of tea with cream 
and sugar and a biscuit right after getting out of bed. Then they would rush 
to work, where their company provided lots of free food any time of the day 
or night, so they ate most of their meals in the office. Their favourite foods 
were granola or cereal with milk, fruit juices, coffee, protein bars, pizza, club 
sandwiches, trail mixes, and anything else that could be eaten while they 
sat next to their computer keyboards. In the evening they would order a 
takeaway from an Indian restaurant: they had basmati rice and some type 
of curry. After finishing dinner around 8 p.m., they would go back to work on 
their laptops and later get to relax and watch some TV with ice cream or 
some sweet treats before bedtime. 

Neel suggested that they immediately start a 10-hour IF to reverse their 
diagnoses. They had heard that some people can do IF without changing 
their diet, so they liked that idea. However, they struggled to adopt IF with 
their usual diet. Even though they skipped their morning tea and delayed 
their breakfast till 10:00 a.m., and had their favourite basmati rice and curry 
dishes by 8:00 p.m., they had their hunger pangs at 10:00 p.m., and could 
not stop eating the after-dinner snacks and sweets until they went to bed 
around midnight. 

Worse, when they went back to the doctor a couple of months later, their 
blood glucose levels did not budge. That’s when Anita reached out to me. 
She had heard me speak on a podcast. She reached out to me. She had 
heard me speak on a podcast. She wanted some tips about adopting IF with 
their usual food, but | told her they weren’t going to get great results if they 
continued to follow this kind of high-glycaemic, high-carb diet. They didn’t 
realise that their sugary snacks, fruit juices, and basmati rice were causing 
big swings in their blood sugar levels, which was making it difficult for them 
to resist their late-night hunger pangs. | explained that the best way to stay 
on a strict IF was to swap out at least some of these foods, and! made a 
couple of suggestions. | told them about my favourite overnight oats and 
cottage cheese for breakfast, nuts for snacks, and salad with walnuts or 
lentil burgers for lunch; further, | suggested substituting wholemeal Indian 
bread (roti) for the basmati rice. 

A couple of weeks later | received another text from Anita. By following 
my suggestions, they found that their new diet made a huge difference. 
Now that they were getting plenty of complex carbs and fewer simple ones, 


it became easier for them to successfully adopt a 10-hour IF, as they no 
longer got late-night hunger pangs. They also realised that many low- 
glycaemic food choices were available right at work, once they were able to 
look past the pizza and sandwich stations. 

Anita and Neel have kept in touch with me. They now have a baby girl and 
are expecting another baby. They’ve stayed on their IF with better food 
choices, and now they are both diabetes-free. 


WHAT TO EAT: BREAKFAST 


When you start intermittent fasting, you may want to eata 
big breakfast because you’re hungry from the overnight 
fast. This is not a problem, and in fact, I encourage it. On 
this plan you will be having the majority of your calories in 
the first half of your eating window. Here’s an example: if 
your 10-hour IF is going to be from 8:00 a.m. to 6:00 p.m., 
then you aim to finish lunch by 1:00 p.m. (5 hours into your 
IF) and then you’ve had most of your calories in the first 
half of the eating window. 

There is a circadian reason for this: in the first half of the 
day, the pancreas produces more insulin and at night it 
slows down. IF aligns the pancreas clock to be more 
sensitive to food and produce more insulin in the first half 
of the eating window. In one recent study, researchers 
found that when people shift to eating most of the 
macronutrients in the early hours of the day, they saw 
improved blood work and reduced body weight, along with 
a reduction in overall appetite and better glucose control 
for those with Type 2 diabetes.2 Eating a big breakfast 
aligns with the pancreas clock, and the blood insulin level 
does not rise too high. After you eat a big breakfast, you 
have the whole day to get some activity and exercise, so 
your muscles will help you to absorb those extra calories. 

And because your insulin response is better in the 
morning, and nearly half the food you will eat all day is 
carbohydrates, you are taking advantage of that insulin 
response when your body can process carbs better by 


eating a breakfast that includes lots of complex carbs. In 
the same study, we found that an increased complex 
carbohydrate intake at breakfast and a reduced complex 
carbohydrate intake at dinner improved overall blood 
glucose control and weight loss, and also reduced hunger 
and cravings, compared with a reverse schedule. 

Remember, not any carb will do. Choose only from the 
low- and ultra-low-GI carbs, like fibre-rich oatmeal made 
from old-fashioned rolled or pinhead porridge oats, to help 
control blood sugar throughout the day. Vegetables, fruits, 
nuts, and seeds easily add more complex carbs to your 
plate. Combine these great carb choices with protein, as 
well. Eating protein early in the day triggers the right 
amount of acid secretion in the stomach. If you have more 
protein at breakfast than at dinner, you will reduce your 
chance of getting heartburn or a poor night’s sleep. This 
combination actually makes your digestive system work 
longer to digest food, and you will feel full (satiated and 
less hungry) for hours and will be less likely to snack. 

My go-to breakfast is a combination of oatmeal, cottage 
cheese, and almond powder (that I make myself by 
crushing almonds in a coffee grinder). This works for me 
because the cottage cheese has a lot of protein, and the 
oatmeal and almond powder are both low glycaemic. When 
I want an extra carb hit, I throw in a handful of blueberries. 

Other great breakfast choices are: 


Cottage cheese with fruit 
Hard-boiled eggs and fruit 


Low-glycaemic toast, made with low GI bread, with 
cheese, avocado, or peanut butter 


Prepared oatmeal with nuts/seeds 


Unflavoured/unsweetened yoghurt (any type) with 
fruit/nuts/seeds 


Vegetable omelette. 


WHAT TO EAT: LUNCH 


Your next meal needs to get you through the rest of the day 
without you having to snack and can support an afternoon 
workout. You also want to avoid the after-lunch low if your 
work is primarily sedentary. We’ve found that a lunch that 
is smaller than breakfast and is high in protein and lower in 
carbs and fat (but that includes some) is the best way to go. 

For example, enjoy all different types of high-quality 
protein sources with complex carb vegetables. Think about 
a salad with your favourite protein or a stir-fry. The foods 
highest in protein include animal meats, poultry, fish, 
seafood, beans and peas, eggs, soy, nuts, and seeds. Leafy 
green vegetables and dairy also contain protein. Animal 
proteins are the richest source of protein, though. 

Is it possible to eat too much protein? Yes. The rule of 
thumb for daily intake is 0.36 gram of protein per day per 
pound (0.45 kilos) of body weight. So, for someone who 
weighs around 150 pounds (68 kilos), that would be about 
56 grams of protein a day. Most of us are eating at least 
that amount of protein.42 For example, one large cooked 
egg has 6 grams of protein and a cooked quarter-pound 
hamburger patty has roughly 16 grams of protein. 

Eating too much protein is hard on your kidneys, and you 
really would like to go through life with two working 
kidneys. When protein is used in the body, its by-products, 
including urea, are not needed, so such waste products are 
filtered out into urine by the kidneys. So, too much protein 
intake with weak kidneys can cause waste to build up in the 
blood. In some diabetic patients, weak kidneys may not be 
able to remove all the extra waste. Therefore, it is 
important to eat just the right amount of protein each day 
to nourish your body, without putting extra stress on your 
kidneys. As mentioned, the amount of protein you need is 
based on your body size, the health of your kidneys, and the 
amount of protein that may be in your urine. Ask your 


dietitian or healthcare provider to tell you exactly how 
much protein you should eat every day. 

However, there are two particular groups of people who 
may need to consume slightly more protein during lunch. If 
you are already diabetic and 50 years or older, eating more 
protein can help increase muscle mass. This group of 
people need 1 gram per kilogram of body weight—a much 
higher amount of protein—to support physical activity that 
builds and retains muscle mass.1! However, you still need 
to consider the source. Protein drinks sound like a good 
idea to maintain muscle mass. However, they can also 
contain a lot of ingredients you don’t really want. One 
popular shake mix has 15 grams of protein and 10 grams of 
sugar. If you feel you need a protein drink, choose one that 
doesn’t contain added sugar or sugar substitutes. 

Vegetarians need to pay special attention to ensuring 
they are eating enough protein. The vegetarian choices 
with the greatest amount of protein include tofu, cottage 
cheese, and lentils. However, lentils are only 25 per cent 
protein and almost 65 per cent complex carbohydrates. So, 
while they’re a healthy choice and will keep you feeling full, 
you have to eat a lot in order for them to count as a “high- 
protein” choice. 

Some great lunch choices include: 


Bean and vegetable stew 


Burrito bowl (skip the rice) with beans, fajita vegetables, 
chicken or tofu, lettuce, avocado, and salsa 


Green salad with tomatoes, cucumber, red onion, feta 
cheese, and grilled fish 


Kale salad with grilled chicken breast 
Moussaka (aubergine casserole with a bechamel sauce) 
Stir-fried tofu and brown rice 


COMBINE INTERMITTENT FASTING WITH A KETO DIET 


When the body runs out of readily available or stored carbohydrates, the 
liver can break down both dietary fat and body fat to produce smaller fat 
molecules called ketones. Ketones are a good source of energy and they 
can be used efficiently by many organs and, to some extent, by the brain. 
Typically, the ketone level in the blood is relatively low (<0.6 millimole/L), 
but when you are following a 10-hour IF, your liver produces a modest 
number of ketones (blood ketone 0.6-1.5 millimole/L). IF itself will bring 
your body to a ketogenic state that lasts for a few hours towards the end of 
your overnight fast, allowing you to burn fat and lose weight. 

This same modest number of ketones in the blood sends a signal to the 
rest of the body that we have run out of stored glucose, and it gears up for 
survival mode. As a result, the immune system gets a boost and the nerve 
cells produce hormone-like molecules called brain-derived neurotropic 
factor (BDNF) to strengthen the nerve cells and their connections. This 
improves cognitive function; we can think clearly and get a good night’s 
sleep. 

You can boost ketone production beyond what you can get with IF anda 
standard diet (between 1.5 and 3.0 millimole/L) by eating a very-low 
carbohydrate ketogenic diet, which is a significant jump from the eating 
plan in this book. A very-low-carb keto diet is less than 20 grams of carbs a 
day, and most of the calories are from fat and protein. To do this means you 
have to get rid of almost all grains and eat only fruits and vegetables that 
are rich in fibre. 

If you are on diabetes medications, consult with your doctor before you 
start a ketogenic diet, because you may need to adjust your medications 
and then check in with the doctor regularly. And if you cannot continue on a 
ketogenic diet, don’t worry. Sticking with IF is an effective lifelong strategy. 


WHAT TO EAT: DINNER 


One of the biggest questions we get about IF is whether 
people are hungry before bed or during the overnight fast, 
especially if the fast starts early in the evening. This is of 
concern if you are also trying to decrease the size of your 
dinner. The changes to what you are eating for dinner, and 
when you are eating, are probably the biggest disruptions 
to a standard eating routine. You can expect that during 
the first week of IF you might feel hungry later in the 
evening before you go to bed. Almost all of our study 
participants have said that the first week is the hardest to 


get through. But afterward, your body will adapt to better 
circadian alignment and you will not feel hungry anymore. 

One way we address this issue of late-night hunger is by 
creating a dinner meal that is higher in protein and fat, and 
that includes fewer carbohydrates (but not none!). This 
combination will help you get through the evening and 
overnight fast without feeling hungry. Dietary fats are the 
macronutrients that keep you feeling full and satisfied. 
What’s more, mixing healthy fats with vegetables can make 
both more palatable and satisfying. You can also puree 
steamed vegetables in a blender or food processor, add 
some cheese and butter, or flavoured olive oil, and create a 
hearty soup. 

Having a dinner that includes fats is not an invitation to 
have ice cream every night. Ice cream is an ultra-processed 
food that is loaded with simple sugars or sugar substitutes. 
Nor is dark chocolate/hot chocolate in the evening a good 
idea. One 140 gram bar of dark chocolate has the same 
amount of caffeine as in a cup of coffee. If you love your 
chocolate, have milk chocolate, which has half the caffeine 
as dark chocolate. 

Some great dinner choices include: 


Brown rice with lentils (dal) and sautéed vegetables 
Clam chowder 


Grilled vegetables and paneer (Indian pressed cottage 
cheese) 


Meat and bean enchilada made with a wholemeal tortilla 
Sausages, winter squash, and spinach 


Wholemeal spaghetti with homemade meatballs and 
tomato sauce (make sure the meatballs and tomato sauce 
don’t contain corn syrup or added sugar) 


WHAT TO EAT: SNACKS 


If you must snack in between meals, try any of these low- 
glycaemic options. One of my favourite tricks is to eat nuts 
that come in shells. The effort it takes to break open the 
Shells takes time and you end up eating fewer nuts. 
Some other great options are: 

Mug of lentil soup or vegetable broth 

Hard-boiled eggs 

Low-glycaemic bread or crackers with houmous 
Low-glycaemic bread with cheese 

Peanuts 

Pistachio nuts 

Plain full fat yoghurt or Greek yoghurt 

Whole fruits (orange, apple, pear, peach, etc.) 


DRINK LOTS OF WATER WITH EVERY MEAL 


Your body needs a lot of water throughout the day, and 
hydration has a circadian component. We are more likely to 
feel thirsty during the day because the body needs water to 
digest and process nutrients. It’s a good idea to have a 
glass of water every hour or two so that you stay hydrated 
and energetic, especially through the afternoon, when you 
might be exercising. If you find water too bland, you can 
have herbal teas throughout the day, iced or hot. You can 
also add a squeeze of lemon or lime, or a bit of 100 per cent 
fruit juice to make it more palatable. The goal is to have 
eight 240 ml glasses of water a day. 

Drinking water after dinner doesn’t disrupt your eating 
window, and it will not make you wake up in the middle of 
the night, either. And if you wake up in the middle of the 
night and feel thirsty, go ahead and drink some water. I’ve 
found that if I wake up thirsty but I don’t drink water, then 
I will stay awake. If I drink water, it’s likely I will go back to 
sleep right away. 


I don’t count coffee as a water source, as coffee itself can 
make us feel dehydrated and suppress sleep. Decaffeinated 
herbal teas may count towards water intake, however. 
Some people like a cup of herbal tea before bed, and as 
long as it doesn’t have any caffeine, sweeteners, or milk, 
it’s an acceptable option. Regular tea actually has a good 
amount of caffeine—the same ingredient in coffee that 
keeps us awake—and even some herbal teas have caffeine. 
Read labels carefully and make choices that support your 
code. 


THE CIRCADIAN DIABETES CODE SHOPPING LIST 


Many people who are diabetic, want to prevent diabetes, or 
want to lose weight often say that “healthy food” tastes 
bad. The first image of healthy food in their mind is 
typically all the things they don’t like to eat. Many people 
have told me they don’t want to give up chips and ketchup 
for carrots and broccoli. But when I tell them all the 
wonderful foods other than carrots and broccoli that they 
can eat, they always find something they enjoy. So, look at 
the list carefully and check the foods you already like. Then 
try one or two new options each week so as to round out 
your diet. 

Everything on this list is considered to be low glycaemic. 
Nothing on this list is hard to find or unavailable in any 
supermarket. You'll see that there are plenty of healthy 
choices and you will always find something healthy to eat 
that’s within your eating window, putting you in control of 
your blood sugar. 


GRAINS AND GRAIN PRODUCTS 


Brown rice 
Bulgur 


Low-GI bread 
Multigrain bread 
Mung bean noodles 


Oats (pinhead porridge oats or old-fashioned rolled oats 
have the highest amount of fibre) 


Pearl barley 

Popcorn 

Rice (converted, parboiled) 

Rye 

Rye bread 

Sourdough bread 

Spelt bread 
Wholegrain/wholemeal/corn tortillas 
Wholemeal pasta 

Wild rice 


FRUITS AND VEGETABLES 


Apples 
Apricots 
Artichokes 
Asparagus 
Aubergine 
Avocados 
Beetroot tops 
Blackberries 
Blueberries 


Broccoli 

Brussels sprouts 
Cabbage 
Cantaloupe 
Cauliflower 
Celery 
Courgettes 
Cucumbers 
Fennel 

Garlic 

Grapefruit 
Honeydew melon 
Jerusalem artichokes 
Jicama 

Kale 

Leeks 

Mangos 
Mushrooms 

Okra 

Olives 

Onions 

Oranges 

Pak choi 

Peaches 

Pears 

Peppers (all varieties) 
Plums 


Pomegranates 

Prunes 

Radishes 

Raspberries 

Romaine lettuce 

Rocket 

Sea vegetables (dulse, kelp) 
Spinach 

Spring greens 
Strawberries 

Summer squash 

Swede 

Sweet potatoes 

Swiss chard 

Tangerines 

Tomatoes 

Turnips and turnip greens 
Watercress 

Winter squash 


VEGETARIAN OPTIONS HIGH IN PROTEIN 


Black beans 
Black-eyed peas 
Broad beans 
Butter beans 
Chickpeas 


Green beans 
Haricot beans 
Helda beans 
Kidney beans 
Lentils 
Mangetout 
Mung beans 
Peanuts 

Pinto beans 

Soy (tofu, edamame, and dried soybeans) 
Split peas 

Sugar snap peas 
White beans 


Also, pastas made from beans (black bean, chickpea, 
lentil, etc.) 


PROTEIN FROM ANIMAL SOURCES 


Beef 
Bison/buffalo 
Chicken 
Duck 

Eggs 

Goat 

Lamb 

Pork 

Turkey 


Veal 


PROTEIN FROM FISH AND SHELLFISH 


Clams 
Cod 

Crab 
Crayfish 
Flounder 
Haddock 
Halibut 
Herring 
Lobster 
Mackerel 
Mussels 
Octopus 
Oysters 
Pollock 
Salmon 
Scallops 
Sea bass 
Shrimp 
Snapper 
Squid (calamari) 
Swordfish 
Trout 
Tuna 


DAIRY PRODUCTS 


Almond milk (unsweetened) 
Butter 

Buttermilk 

Cottage cheese (unflavoured) 
Cheese 

Milk (whole) 

Oat milk (unsweetened) 
Plain yoghurt (any style) 
Soured cream 

Soy milk 


NUTS, NUT BUTTERS, AND SEEDS 


Almonds 
Brazil nuts 
Chestnuts 
Chia seeds 
Flax seeds 
Hazelnuts 
Hemp seeds 
Nut butters 
Peanuts 
Pecans 
Pine nuts 
Pistachios 
Pumpkin seeds 


Sesame seeds 
Sunflower seeds 
Walnuts 


HEALTHY FATS AND OILS 


Avocado oil 
Butter 
Macadamia oil 
Olive oil 


TIPS FOR EATING OUTSIDE YOUR HOME 


The challenge with eating out is that most restaurants— 
from fast-food joints to high-end eating establishments— 
serve food that is loaded with ultra-processed ingredients 
and contains too many calories. A recent survey by the 
National Heart, Lung, and Blood Institute (NHLBI) found 
that many popular foods and restaurant meals have nearly 
doubled in calorie content over the last three decades. 

If you are planning on eating out or bringing prepared 
foods home, always look for a place that has hearty salads 
and vegetables, tofu, fish, or lean meat options on the 
menu. You can also trim the calories by ordering one main 
course to share with someone or take half home to eat at 
another time. Lastly, you don’t have to order a three-course 
meal. With most portions being supersized, you can 
comfortably choose a main course or pick one or two items 
from the starter offerings. If you must have a pudding, 
berries or a cheese plate are good options. 

Another challenge comes up when you are invited to 
someone else’s home. Many of us were taught that it is 
impolite to refuse food that is offered. But if you are a 


vegetarian and someone offers you a hot dog, you can 
decline and the host will understand. Similarly, when 
offered foods at times that are outside your IF window or 
would be a high-glycaemic meal, you can simply say that 
you have finished eating for the day, and instead enjoy 
some herbal tea or sparkling water while others eat and 
drink. Eating and drinking are part of the social fabric of 
life, and you have to make the best choices for you. There’s 
no need to feel embarrassed about doing IF; feel free to tell 
everyone you know that you are taking care of your health, 
and that it’s making you feel much better. They’ll 
understand and be happy for you! 

During social events when you cannot choose when you 
eat, you can still choose what to eat. Make the healthiest 
choices from what’s available, and stay away from alcohol, 
sugary drinks, cake, and ultra-processed foods. Hold a 
glass of water, sparkling water, or herbal tea with pride. If 
going to parties is too stressful, host your own! Instead of 
offering dinner, invite people for brunch, lunch, or an early 
dinner. Then, you can control both the when and the what 
you eat. 


WHAT'S NEXT 


Now you are up to date on the latest wisdom about food 
and diabetes. In the next chapter, we’ll combine IF with 
exercise for achieving even better health. 


CHAPTER 7 
When to Exercise 


Exercise can be as powerful as intermittent fasting (IF) 
when it comes to reversing diabetes and its complications. 
In fact, molecular analyses of what happens to the organs 
and blood glucose levels show that IF and exercise have 
many similar benefits.1 Both help to reduce blood glucose, 
improve heart function, nurture the liver, boost the immune 
system, and support brain health. When you combine IF 
with exercise, the benefits to your diabetes and related 
health conditions are exponential: exercise boosts the 
benefits of IF, and IF boosts the benefits of exercise. 

Exercise also improves muscle mass, muscle strength, 
bone health, motor coordination, metabolism, gut function, 
heart health, and lung capacity. Exercise literally relaxes 
the brain, reducing depression and anxiety and increasing 
your ability to experience happiness. What’s more, exercise 
has a circadian effect, improving sleep and mood. In this 
chapter, you'll learn when to exercise and how to support 
your activity. 


EXERCISE IMPROVES DIABETES 


According to the American Diabetes Association (ADA), 
regular exercise may prevent or delay Type 2 diabetes 
development.? It improves blood glucose control, reduces 
cardiovascular risk factors, contributes to weight loss, and 
improves the well-being of people with Type 2 diabetes.2- 4 


Regular exercise also has considerable health benefits for 
people with Type 1 diabetes, including improved 
cardiovascular fitness, muscle strength, and insulin 
sensitivity.2 

Exercise improves blood glucose levels by way of many 
different mechanisms. First, during exercise and for the 
next 30 to 60 minutes, your muscles absorb glucose with 
very little help from insulin. This means that most diabetics 
who have enough insulin, but whose organs are not 
sensitive to insulin, will benefit from exercise, as it opens a 
backdoor to allow glucose to enter the muscles without 
help from insulin. Those who make less insulin also benefit, 
because they may need fewer medications to pump out 
insulin from their pancreas. Finally, Type 1 diabetics or 
insulin-dependent diabetics may find that they need fewer 
insulin injections to control their blood glucose. So, 
exercise can reduce your reliance on medication or insulin 
to control diabetes. However, you have to keep up the 
exercise habit, because the benefits build daily and you can 
lose them if you go back to your previous sedentary life. 

Exercise increases the capillary bed in the muscles so 
that glucose becomes available for cells to use. Better 
blood circulation to the muscles also brings nutrients and 
hormones to support muscle repair and muscle growth, 
which is what happens as you add more strength exercises 
to your routine. Since the muscles are the largest organ 
that absorbs glucose, having more muscle helps to control 
blood glucose and reduce diabetes. 


STARTING AN EXERCISE PROGRAMME IS OFTEN THE 
HARDEST PART 


Just like the organs need a healthy level of blood glucose to 
operate efficiently, the joints need a healthy level of blood 
glucose. So, when blood glucose levels increase, as 
happens in diabetes, the joints are one of the first parts of 


the body to suffer that is easily noticed. Muscles are 
connected to bones by tendons, and the bones are 
connected to each other with ligaments. The ligaments and 
tendons are made of long strands of collagen fibre, and 
they need a healthy level of blood glucose to function 
normally. When blood glucose levels increase, the glucose 
can stick to the collagen fibres,4 just like an iron wire gets 
coated with rust over time. When this sticky glucose builds 
up for months or years, your joints will feel stiff, or you may 
have pain in your hips, knees, heels, elbows, shoulders, 
fingers, or wrists. Any pain or stiffness in these locations 
will make exercise unenjoyable, if not difficult. 

What’s more, each time you exercise, you create a tiny bit 
of damage to your muscles and joints, then those muscles 
and joints repair themselves with the help of your immune 
cells that clean up the mess. But as you learned in Chapter 
1, diabetes also affects the body’s immune response, 
making it hyperactive and causing additional inflammation, 
particularly to these same joints. This is another reason 
why it is so critical to take your health seriously: while 
others may dismiss joint pain as an outcome of getting 
older, it’s not a normal body function. In fact, it is likely 
that high blood glucose is causing it. 

If you have joint pain that makes exercise challenging 
right now, don’t worry. After four or five weeks of IF, your 
blood glucose may reduce and your immune cells will be 
less inflammatory. You will feel less joint pain, which will 
make moving and exercising easier. You may also find that 
afternoon exercise is more comfortable than morning 
exercise, as the body is warmer in the afternoon, the joints 
are more flexible, and you'll experience less joint pain. 

Starting an exercise programme is often the hardest part, 
but as you'll see, the benefits are enormous. Once you 
begin and you start seeing the results of your efforts on 
both your diabetes and your circadian code, you will be 


over the initial hurdle and well on your way to creating a 
new, sustainable habit. 


EXERCISE ENHANCES SLEEP AND CIRCADIAN RHYTHMS 


Anyone who does a lot of physical activity during the day 
knows that the activity makes it relatively easy to fall 
asleep at night. Even sedentary people who spend a full day 
in an amusement park report a better night’s sleep. A few 
years back, circadian scientists wanted to find out what 
actually caused this relationship. Some of the earliest 
experiments examining the effect of physical activity on 
circadian rhythm and sleep were done on mice that had 
free access to an exercise wheel. When these mice hopped 
on the exercise wheel whenever they wanted, they 
voluntarily ran on the wheel every night (remember, mice 
are nocturnal). Researchers found that the exercising mice 
had a robust circadian clock; they slept better during the 
day when they are supposed to and were less sleepy when 
they were meant to stay awake.2 The effect of physical 
activity on sleep did not seem to involve food and it didn’t 
affect their thirst. 

This early observation prompted several human studies 
involving a range of participants, from teenagers to older 
adults. All the studies have led to the same conclusion: 
physical activity improves sleep. Among teenagers, 
vigorous physical activity not only improved how quickly 
they fell asleep or how well they slept but it also improved 
their mood during the day, increased their ability to 
concentrate, and reduced their levels of anxiety and 
depressive symptoms.2 Among older adults (50 to 75 years 
old), moderate physical activity or even regular stretching 
improved sleep onset, sleep quality, and sleep duration, 
and also reduced dependence on sleep medications. Older 
adults with moderate physical activity also had fewer 


episodes of feeling sleepy during regular daytime 
activity.-~- =". +4 

Those with sleep disorders might find that exercise has a 
strong influence on their circadian code. Even those just 
starting a new exercise programme may find that they go 
to sleep more quickly and wake up less often at night. For 
instance, studies show that after exercise, the cells inside 
the muscles produce several molecules, including 
interleukin-15 (IL-15), which increases bone mass. 
Interestingly, IL-15 also has some benefits for sleep. In one 
study, rabbits injected with a small amount of IL-15 were 
found to have better and deeper sleep.42 

A second mechanism that promotes better sleep occurs 
when the muscle cells produce another molecule, irisin. 
People with diabetes often have less muscle mass and 
produce less irisin. Reduced amounts of irisin correlate 
with obstructive sleep apnoea.4“ However, when people 
build more muscle mass, they can also reduce sleep 
apnoea, which promotes a better night’s sleep.+2 

Another mechanism by which exercise improves sleep 
may be through the liver and the hormone-like molecule 
BDNF. Prolonged exercise can trigger the production of 
healthy levels of ketone bodies in the liver, which tells the 
brain to produce BDNF.!© A higher level of BDNF makes 
the connections between the brain cells stronger and also 
promotes better sleep. 

New research is showing that when you choose to 
exercise can positively impact sleep. When we exercise, our 
body temperature goes up; after exercise, our core body 
temperature drops. The body needs to cool down in order 
for us to fall asleep. Therefore, late afternoon/early evening 
exercise provides plenty of time to cool down before bed, 
which may help to improve nightly sleep.12 

If you have insomnia, see your doctor before you begin a 
new physical activity programme. Insomnia increases the 


risk of heart disease and stroke, and an exercise 
programme should be done under a doctor’s supervision. 


THE CIRCADIAN COMPONENT FOR MAINTAINING STRENGTH 


An enhanced circadian rhythm helps maintain strength so 
that we are physically fit enough to exercise. The body’s 
physical strength is largely determined by the overall mass 
and health of the cartilage, bones, and muscles, each of 
which has its own circadian clock that sets a rhythm for 
repair and rebuilding. For example, cartilage cells don’t 
have the luxury of multiplying as often as other cells in the 
body (such as blood cells, liver cells, etc.). These cells 
produce the gluelike material that forms the cushion 
between bones. As we move around, this cushion 
experiences regular wear and tear. The cartilage cells 
make this glue on a daily rhythm, with more produced 
during the night. When the circadian clock is disrupted, 
this repair process is diminished,42 which can lead to 
osteoarthritis. 

Bones also go through a daily repair process, which is 
different from cartilage repair. Bones are made of minerals, 
including calcium, that are secreted by its cells. Another 
type of bone cell eats up damaged bone. The circadian 
clocks in the bone cells are synchronised so that bone 
making and bone eating do not occur at the same time of 
the day. What’s more, the balance between these two cell 
types is important: too much bone eating can lead to bone 
loss, while too much bone making can push against the 
other bones and create additional damage near the joints. 
When the circadian clock is disrupted, the bone-making 
cells are not fully activated, and they don’t produce enough 
raw materials for making new bone. Similarly, the bone- 
eating cells are not fully activated, so they don’t clear all 
the damaged bone material completely. This ultimately 
leads to weaker bones that are prone to fracture. 


The circadian clock also plays a crucial role in both the 
formation of new muscle fibre and in muscle function. 
Clock genes directly regulate other genes that are 
necessary for making new muscle cells or muscle fibres. 
Clock genes also determine the type of muscles we have. 
That is, we typically have two types of muscles: slow-twitch 
(type I) muscles are rich in mitochondria and help us 
perform endurance exercise or marathon running; fast- 
twitch (type II) muscles contain less mitochondria but help 
us when we are sprinting. Having a better clock appears to 
increase the function of slow-twitch muscles.12 

A healthy circadian clock nurtures the muscles both after 
eating and during the overnight fast. After a meal, the 
muscle clock activates the function of the metabolic genes 
involved in the absorption and utilisation of glucose and 
dietary fat, which fuels muscle function.22 During the 
overnight fast, the circadian clock instructs other genes to 
break down damaged muscle proteins and send them to the 
liver for recycling while we are sleeping. The clock also 
helps produce new muscle proteins and ensures that the 
fibres are properly aligned for coherent movement. With all 
these important roles for the circadian clock in muscle 
structure and function, it is not surprising that mice lacking 
a functional clock in their muscles cannot exercise enough 
and get tired too soon.24 In people, we know that poor 
sleep and circadian disruption negatively impact exercise 
performance.22 

Just like the circadian clock nurtures the muscle and 
bones, new research shows it also nurtures the joints by 
repairing damage to tendons and ligaments. These 
connective tissues are maintained by secretion of collagens, 
their organisation into long fibres that support the joints, 
and degradation of damaged collagens at different times of 
the day. Having a healthy circadian code supports these 


collagens, which in turn supports flexible and strong 
joints.22 

On the other hand, exercise can increase the level of an 
enzyme involved in the production of heme, the pigment in 
the blood that carries oxygen to all the tissues.24 The same 
pigment is also an important part of the circadian code, as 
it delivers the signal to turn on and off different genes 
involved in the metabolism of glucose and fat, as well as 
the production of hormone-like molecules from muscles 
that can go through the bloodstream to affect function of 
other organs or the brain. This is one of the ways exercise 
can enhance the muscle clock. 


TYPES OF EXERCISE THAT REVERSE OR MANAGE DIABETES 


Exercise doesn’t have to be rigorous or complicated. The 
ADA believes, as I do, that physical activity can be anything 
that makes you move your body and burn calories. This 
includes a vast range of activities, from climbing stairs to 
playing organised sports. 

There are three basic types of physical activity: 

AEROBIC EXERCISE. Rhythmic in nature, aerobic exercise 
includes anything that gets your heart rate up fora 
sustained period of time. Regular, moderate aerobic 
activity like walking, cycling, jogging, or swimming is 
associated with substantially lower cardiovascular risks in 
both Type 1 and Type 2 diabetes. In Type 1 diabetes, 
aerobic training increases cardiorespiratory fitness, 
decreases insulin resistance, and improves heart 
function.22 For those with Type 2 diabetes, aerobic 
training improves heart health, lowers blood pressure, and 
improves insulin resistance.2® High-intensity interval 
training (HIIT), which is a method of performing more 
intense aerobic activity over very short periods of time (like 
a minute or two with rests in between) is also thought to 


further improve insulin sensitivity and glycemic control in 
adults with both Type 1 and Type 2 diabetes.22. 28 Since 
exercise helps the muscles soak up blood glucose with very 
little help from insulin, short bouts of aerobic exercise after 
every meal can be as effective as many diabetes medicines. 
These short bouts can be as brief as 10 minutes of walking 
around the block or getting on a treadmill or an elliptical. 

STRENGTH OR RESISTANCE TRAINING. This type of exercise 
increases muscle mass and overall stamina. It consists of 
short, high-intensity activity and relies on energy sources 
that are stored in the muscles. Diabetes influences your 
muscle mass and muscle strength. When the body has to 
break down muscle protein for the liver to make additional 
glucose, your muscle mass and muscle strength may 
decrease. Therefore, everyone with diabetes should do 
some daily strength exercise to maintain or build muscle 
mass and strengthen their muscles. Those without diabetes 
will also benefit because increasing muscle mass can 
reduce the risk for developing diabetes. 

STRETCHING, FLEXIBILITY, AND BALANCE. These types of 
exercises improve joint mobility and allow you to increase 
participation in strength-training exercises. Standardised 
stretching practices yield the best results. For instance, 
yoga is thought to promote improvement in glycaemic 
control for people with Type 2 diabetes.22 Tai chi may 
improve glycaemic control and neuropathic symptoms for 
those with Type 1 diabetes, as well as those with 
neuropathy.22 

Unless you recently have had a heart attack or stroke or 
been diagnosed with severe heart disease, the ADA and the 
NHS in the UK suggest that all adults need at least 150 
minutes per week of moderate exercise, or 75 minutes per 
week of vigorous exercise (or a combination of both). That 
breaks down to moderate exercise for 30 minutes a day, 
five times a week, or more. This recommendation only 


takes into account the aerobic exercise piece of the 
equation. 

Based on research, I believe the optimal diabetes 
exercise programme must include some movement every 
day. The chart that follows, adapted from the 2016 ADA 
recommendations, illustrates the best way to combine 
aerobic exercise, strength training, and flexibility. Consider 
this the minimum recommendation: it never hurts and 
always helps to move more. 


YOUR CIRCADIAN CODE WEEKLY EXERCISE ROUTINE 


Stretching, 
Aerobic Resistance/Strength Flexibility, 


Exercise Training and 
Balance 


Walking Resistance machines 
Cycling Free weights 
Suggested Swimming Resistance bands 
Exercises Jogging Body weight as resistance 
Racquet sports exercises 
Zumba/Dance 


Moderate to Moderate: 15 repetitions 
vigorous of an exercise that can be 
May be done repeated no more than 15 . 
f } Light to 
. continuously or times 
Intensity : as moderate 
as HIIT Vigorous: 8 repetitions of . : 
; intensity 
an exercise that can be 
repeated no more than 8 


times 


At least 150 At least 3 days a week, 
mins./week with a day off in between ldaya 
Can be broken each day week of 1- 
into segments of | 8 different exercises, 1 to 3 | hour guided 
at least 3 daysa sets of 8 repetitions exercise 
week 


Duration 
and 
Frequency 


TAKE A WALK 


The simplest exercise is walking, and almost everyone can 
add more walking to their daily routine. Unless you have 
heart issues or vertigo, you don’t need a doctor’s 
permission to take a walk. Try to keep up a brisk pace, 
whereby it would be difficult to carry on a conversation 
while walking. Thirty minutes of brisk walking should be 


4,500 to 5,000 steps, which is a reasonable goal. When it 
comes to exercise, more is always better. 

All kinds of exercise trackers count steps, so it’s easier 
than ever to chart your walking progress. The average 
health-conscious American walks roughly 4,500 steps each 
day,24 but there are many who do more; for example, 
Amish adults in the United States and the Toba hunters of 
Argentina walk more than 15,000 steps a day.22. 32 The 
NHS in the UK recommends 10,000 steps a day. 


ISABEL BEAT DIABETES IN HER GARDEN 


Isabel is an estate agent in her early 40s with a son in 
junior school and a daughter in secondary school. Her 
typical day is quite hectic, with a morning rush to get the 
kids ready for school before she gets out of the house 
around 9:00 a.m. to show clients different properties. Her 
day is spent driving around town, with no fixed time for 
lunch, so she got into the habit of snacking every hour or 
two from morning to dinner. Between her husband’s job, 
her work, and the kids’ after-school activities, the family 
would typically get together after 9:00 p.m. to share ice 
cream or dessert. 

For the last four or five years, at her annual medical 
checkup, Isabel’s doctor had been telling her to eat healthy 
and be more active. But she did not understand that this 
advice was actually a warning until last year (2019), when 
her doctor told her that she has diabetes. He gave her a 
choice: start medication now or do an intensive lifestyle 
intervention. Isabel didn’t want to take medication, so she 
thought she could eat less and move a little more. She 
joined a gym, spent some money on gym outfits and new 
shoes, bought a bunch of healthy snacks, and started to 
skip her breakfast two or three times a week. She spent the 
next year doing 45-minute workouts a day at the gym, 


including resistance training for two of the days and 
aerobics the rest of the time. 

When she went for her annual checkup in January 2020, 
she thought her doctor would be happy. But his reaction 
was the opposite. Her doctor was very concerned. Her 
fasting blood glucose was above 160 mg/dL, her HbAic 
was 8.1, her total cholesterol was at 290 (healthy is <200) 
and her blood pressure had reached 140/90. This time 
Isabel didn’t get a choice: she was given the medication 
metformin and the doctor told her that she was a walking 
time bomb for heart disease. 

Isabel heard about our study and signed up that same 
week. She chose to start on a 10-hour IF along with the 
metformin. Her doctor was a little concerned about her not 
eating for 14 hours but asked her to call the doctor’s office 
if something went wrong. 

It took a few weeks to adjust her routine completely, but 
Isabel was determined. She would send the kids to school 
and then have a big breakfast at 8:00 a.m. before heading 
out the door. She would pack a small salad with tofu for 
lunch and be back for dinner with the family at 6:00 p.m. 
By Week 4, she had figured out she needed more complex 
carbs, healthy fats, and protein to reduce her hunger 
pangs. 

During Week 5, the COVID-19 pandemic hit. The gym was 
shut down. Isabel found herself stuck at home, completely 
sedentary and stressed out. She decided to walk in the 
garden and around the block. She would walk at least 
10,000 steps every day. Walking calmed her down amid the 
pandemic stress. It also improved her sleep quality. Since 
she was walking outdoors and getting enough daylight, it 
also uplifted her mood. 

The 10-hour IF, a better diet, and 10,000 steps became 
her new normal, and by Week 6, her weight began to come 
down. By the end of three months, when she came back for 
her lab tests, her fasting blood glucose was 150, her HbAic 


was down to 7.1, her blood pressure was down to 135/80. 
Even her cholesterol came down a bit to 265. We were 
thrilled to see her results. 

Outside the study, Isabel continued for another three 
months and her numbers got even better. She lost a total of 
7.2 kilos, her morning fasting glucose was at 127, her 
HbAtc was at 6.5, her blood pressure was 130/80, and her 
cholesterol was 245. Best of all, her doctor cut her 
metformin prescription in half. 


WHEN TO EXERCISE 


There are certain times of the day when exercise is more 
beneficial for boosting your circadian rhythm and reversing 
diabetes. However, any daily exercise is better than no 
exercise, even at a suboptimal window of opportunity. 
There are benefits to many choices, so choose the one that 
works best for you and your family. 


The conventional wisdom is that you should eat before any 
physical activity. This is not always true. If you have fasted 
for 10 to 12 hours before your morning walk, run, or bike 
ride, you will likely tap into your stored body fat for energy 
during your exercise. Your muscles will spend more energy, 
using even more fat as the energy source, literally melting 
away even more body fat. And the more muscle you have, 
the more calories you'll burn throughout the day and the 
leaner and healthier you'll be. 

Early morning is a great time to get outside and start 
moving with an aerobic activity. A brisk walk, or any 
outdoor activity in the presence of bright daylight, is an 
excellent way to synchronise the brain clock. It is also an 
important mechanism for maintaining and enhancing brain 


function. First, it will improve your mood for the rest of the 
day. Also, exercise stimulates new brain cell production,24 
and aids your ability to make new neuronal connections for 
deeper learning and more memory. 

It doesn’t matter whether you wait until sunrise to begin 
your morning activity. You can start anywhere from 30 
minutes to 2 hours before or after sunrise. If you exercise 
in a gym or at home in the morning, find a spot that is next 
to a large glass window or under bright light. 

As long as you are dressed properly for the weather, you 
can take a morning walk throughout most of the year, 
unless there is a weather warning. In fact, exercising in 
cold air imparts some additional health benefits. Cold air 
activates the brown fat or converts the white fat to beige 
fat.22 Brown fat is rich in mitochondria, the energy 
currency of any cell. More mitochondria mean that fat cells 
have more capacity to burn off. Additionally, body fat is 
burned to warm up the body during cold-air workouts. As a 
result, you can simply burn some fat by being exposed to 
cold temperatures.2& 

Some people with diabetes may be prone to increase 
their blood sugar level if they do strenuous aerobic exercise 
such as rowing, spinning, or jogging before breakfast. This 
phenomenon may be partly due to excess amounts of the 
stress hormone cortisol. Typically, cortisol levels peak an 
hour after we get out of bed. Exercise further boosts 
cortisol. High cortisol levels can trigger the body to release 
some sugar into the blood or prevent the muscles from 
absorbing glucose from the blood.2/ If you are exerting 
yourself to the point where your heart is beating faster, 
which is the goal during exercise, then you may be spiking 
your cortisol and inadvertently increasing your blood sugar 
levels. 

You can test if morning exercise is right for you by taking 
a blood glucose reading in the morning before you start 


exercising and again right after you finish your exercise. If 
your blood glucose shoots up by 30 mg/dL (say from 120 to 
150 mg/dL) or higher, then you need to take your intensity 
down a notch. You will get more benefit from a brisk walk: 
otherwise, your blood glucose will increase even further 
after eating breakfast. If this is the case for you, move your 
strenuous aerobic exercise to either after your breakfast or 
to the afternoon/evening. 


Another great time for physical activity is at dusk or in the 
late afternoon,2® starting from 3:00 p.m. to dinnertime. 
This is when muscle tone begins to rise, so it’s the best 
time for strength training, including weight lifting, or 
vigorous aerobic exercise like spinning. It’s also a great 
time to work on your yoga practice. Yoga requires 
flexibility, and your joints are looser and the body warmer 
in the afternoon/early evening. 

Late-afternoon or early evening exercise has two 
practical benefits that directly influence diabetes risk. 
Exercise is known to reduce appetite,22 so afternoon 
exercise not only helps burn some calories but can also 
help reduce hunger at dinnertime, so you may eat less. 
Exercise also helps the muscles take up more glucose in a 
mechanism that does not depend on insulin.42 As insulin 
production and release gradually decline through the 
evening, insulin alone may not be sufficient to prevent your 
blood glucose levels from shooting up beyond the healthy 
range. As little as 15 minutes of evening exercise will boost 
your muscles’ ability to absorb some blood glucose and 
keep it within a healthy range. 

The lungs and heart are both muscles that have a 
circadian variation. That is, we have a relatively higher 
heart rate and heavier breathing during the day, and both 


slow down at night. The higher heart rate and breathing 
help distribute oxygen and nutrients throughout the body, 
including to the muscles during the day, priming us for 
physical activity. At night the muscles don’t need the same 
levels of nutrients and oxygen as they do during the day. 
This may be one reason why heart rate and breathing slow 
down at night, which helps the body cool down so we can 
sleep better. 

Some people worry that if they exercise in the early 
evening they will compress the amount of time they have 
between dinner and sleep. Let’s say you’re working a 9:00 
a.m. to 5:00 p.m. job and you exercise after work and then 
you have dinner. Now you’re pushing dinner to 7:30 or 8:00 
p.m. That’s okay, because exercise absolves some sins: the 
positive benefits of exercise outweigh a lost hour or two of 
IF (you'll learn more about this at the end of the chapter). 


If you have been diagnosed with diabetes, evening exercise 
is your best option, because it has its own set of specific 
benefits that affect your circadian code for metabolism and 
maintaining blood sugar levels. Physical activity increases 
the demand for glucose, and muscles can soak up a good 
amount of blood glucose, thereby reducing the blood 
glucose spike after an evening meal so that you will be ina 
normal physiological range. After dinner, mild physical 
activity, like an evening walk or doing chores in the house, 
helps digestion by moving the food along the digestive tract 
and by reducing the chance of acid reflux or heartburn. 
Since the insulin release and subsequent action on blood 
glucose regulation decline in the evening,*!: #4 any 
physical activity in the evening is like taking a diabetes pill 
to reduce blood sugar. If you can create the ritual of taking 
a walk or doing some moderate exercise after dinner, it 


may also reduce your urge for a late-night snack because 
you will be busy and out of the kitchen. 

Yet not all exercise at night is a good idea. It’s best to do 
your extreme activity or high-intensity exercise before 
dinner. Late-night exercise in a gym or on a treadmill can 
increase cortisol to morning levels and delay the nightly 
rise of melatonin. Intense exercise also raises body 
temperature and heart rate. All these factors interfere with 
your ability to go to sleep. You may be resetting your clock 
by sending a signal that it’s earlier in the day. This may be 
a reason why some (not all) people who exercise late at 
night also go to bed after midnight. If late night is the only 
time you can exercise, taking a shower before bedtime can 
help your body cool down, which will help you get to sleep. 


COMBINE INTERMITTENT FASTING WITH EXERCISE 


Our research found three substantial benefits related to 
combining diet and exercise. The first improvement was in 
muscle mass. We assumed that fasting for 14 to 16 hours 
would break down mice muscles and we would see a 
reduction in muscle mass. Actually, we found the exact 
opposite. When mice ate for only 12 hours, we never saw a 
reduction in muscle mass. In fact, only fat mass was 
reduced. If the mice ate a healthy diet within an 8- to 10- 
hour window, they gradually increased their muscle mass, 
and after 36 weeks they had 10 to 15 per cent more muscle 
mass than mice that ate whenever they wanted.42 

We also know that many genes that are involved in 
repairing muscle and growing muscle are circadian, with a 
peak production during the day. These genes are directly 
under the instruction of both a circadian clock and the 
feeding-fasting cycle. In our lab, we found that muscle 
repair and rejuvenation genes in mice got a double boost 
from having a healthy circadian clock and also in having a 


clear feeding-fasting cycle. This might explain why they 
gained more muscle mass. 

One improvement we saw in the IF mice was an increase 
in the capacity for endurance exercise. That is, when we 
start such long physical activity, the body initially taps into 
the readily available sugar as an energy source, and when 
the glucose or glycogen is depleted, we “hit the wall”. The 
brain and body get exhausted of energy and we cannot run 
any longer. But endurance training helps the muscles with 
two hugely beneficial metabolic adaptations. First, muscle 
learns to absorb more glucose from the blood when food is 
available so that there is a larger store of glucose and 
glycogen to use during endurance training. Second, it 
learns to adapt to an alternate energy source when all the 
stored glycogen is used up. When this happens, the muscle 
switches to using stored fat as its energy source. The fat is 
converted to ketone bodies, and this simple carbon source 
is used as fuel for the extra miles. Combining time- 
restricted eating with exercising for more than an hour 
gives the body double benefits. IF boosts the signals for 
muscle repair and regeneration to help sustain or build 
muscle mass, and increased physical activity helps soak up 
more glucose from the bloodstream into muscle, so the 
extra glucose is diverted from the liver, where it was going 
to be stored as fat. 

We have also seen improvement when we link motor 
coordination and IF. We found that mice following a 
restricted eating pattern had increased motor coordination. 
In my lab, we put mice in a rotating drum, where they had 
to balance themselves. We found that if they ate for 8 to 10 
hours, they could stay on the drum 20 per cent longer. 

Intermittent fasting can be further boosted when 
combined with timed exercise. For instance, people who 
exercise on a regular basis report they feel less hungry the 
rest of the day,“4 making a 10-hour IF more manageable. 


The reason is that exercise reduces the hunger hormone 
ghrelin and increases the satiety hormones, which are also 
under circadian control. Intense exercise has a stronger 
effect on hunger compared to moderate exercise. 


THE EXERCISE-FOR-IF SWAP 


If you can’t follow your daily eating routine, crank up your 
exercise to keep you on track for reversing diabetes. As 
discussed in the previous chapter, during the overnight 
fast, the body slowly burns stored carbs (glycogen) before 
tapping into the carbs already stored as body fat. One of 
the benefits of IF comes from this slow fat-burning. When 
you eat over a longer window, the body does not get 
enough fasting time to burn the stored carbs. This is where 
exercise comes in handy. When you exercise, the body 
burns off a goodly amount of readily available sugar and 
stored carbohydrates. Something as simple as brisk 
walking for an hour can burn off the equivalent of 50 to 75 
grams of carbs. Running for the same time can double the 
burn. 

Another reason to make this swap is that on non-IF days, 
your body is digesting food and absorbing sugar over many 
extra hours. Since exercise can help your muscles better 
absorb glucose after a meal, you can add a layer of control 
over your blood glucose by exercising more on the non-IF 
days. Taking a brisk walk or doing some chores at home 
after a later night meal can help your digestion and reduce 
the risk of heartburn. The later exercise and a shower will 
also help you sleep better, because otherwise the 
undigested food would keep you awake. 


WHAT'S NEXT 


Speaking of sleep, in the next chapter I explain the 
circadian reasons why both getting good sleep every night 


and limiting exposure to bright light in the evening can 
positively affect your blood sugar. 


CHAPTER 8 
Optimise Sleep and Light Exposure 


There is an emerging consensus that sleeping less or 
having disrupted sleep affects brain function, imbalances 
the hormones, and increases inflammation. All these factors 
can negatively affect your blood glucose. First, fewer than 
6 hours of nightly sleep is correlated with an increased risk 
for developing prediabetes, diabetes, and the sinister 
friends of diabetes (including hypertension, obesity, and 
heart diseases).1 In a landmark study by Professor Eve van 
Cauter, 11 healthy men who typically slept for 8 hours each 
night were limited to only 4 hours every night for six days, 
followed by 12 hours of sleep for the next six days. After 
five days of each type of sleep, the men were tested to see 
how their bodies responded to glucose. The results showed 
rather strikingly that sleeping less reduces the body’s 
ability to bring down blood glucose levels after drinking a 
glass of glucose water—as if the person is almost diabetic. 
When the same men in the study had slept well, their blood 
glucose control returned to normal. It was also learned that 
when the men had slept longer, they achieved recovery 
sleep that reversed the damage done during the first half of 
the experiment.2 This result has been repeated several 
times in other studies, all of which led to the same 
conclusion: sleeping fewer than 6 hours can predispose 
someone to prediabetes. 


We also know that a sleep-deprived brain is a diabetic 
brain. Almost 30 years ago, scientists put sleep-deprived 
people under brain-imaging tests to assess how the brain 
uses glucose. The researchers were hoping to find that the 
brain would go into overdrive to stay awake and thereby 
would use more glucose. But surprisingly, the scientists 
found that many brain regions did not increase their 
glucose consumption when there were more waking hours. 
Instead, a few brain regions reduced their glucose usage,2 
because the glucose could not get inside the brain cells. 
Just like in diabetes, the blood glucose cannot enter the 
brain cells and instead remains in the blood, raising the 
blood glucose level. This means that certain parts of the 
brain don’t get their daily dose of energy when we stay 
awake for too many hours each day. 

This study triggered a series of other studies on the effect 
of sleep deprivation on brain function. Now we know that 
sleep deprivation literally rewires the brain,4-2 and it 
thwarts the detoxification that is supposed to happen 
during a good night’s sleep.©-2 These changes may start a 
cascade of events leading to increased risk for diabetes. 
For example, sleep deprivation hyperactivates a certain 
brain region involved in food cravings,® triggering the 
person to eat foods that can affect blood glucose, like ultra- 
processed foods that are high in simple sugars. 

As the brain is the master regulator of almost all 
hormones in the body, sleep loss changes the level or the 
timing of every major hormone.2 For example, it affects the 
presence of melatonin, the sleep hormone. Just like 
melatonin puts the brain to sleep, it also makes your 
pancreas sleep. When you have a good night of restful 
sleep and wake up without an alarm clock, you arise with 
lower levels of melatonin in the morning. However, if you 
have a poor night’s sleep, or you need to wake up in the 
morning to an alarm clock, your brain will still be cranking 


out melatonin, and it may take a few more hours before it 
starts to come down. After a night of insufficient sleep, 
your higher morning melatonin level can prevent your 
pancreas from releasing enough insulin to deal with 
breakfast, leading to a start of the day with increased blood 
sugar. 

A sleep-deprived brain also craves excessive calories that 
it does not need, resulting in weight gain.12 Sleep 
deprivation directly affects the hunger and satiety 
hormones ghrelin and leptin, both of which have a 
circadian nature. Ghrelin is produced in the stomach 
whenever the stomach is empty, and it is the signal to the 
brain to feel hunger. Leptin is produced in the fat cells and 
signals the brain that you are full. However, poor sleep 
patterns disrupt these signals and make a person more 
prone to overeating because the brain isn’t getting either of 
these two messages. Sleep loss also reduces leptin 
production, and the imbalance created between leptin and 
ghrelin may explain why after a sleepless night, the gut 
craves a bigger carbohydrate-heavy breakfast in the 
morning,! which affects the blood sugar. 

There are other mechanisms that cause the body to 
overeat when we don’t have enough sleep. We think the 
reason is that the brain wants to ensure we have enough 
calories to cover activity during those hours. But in 
controlled studies, participants who reduced their sleep 
from 8 hours to 5 hours consistently overate more calories 
than what would be required to fuel a few extra hours of 
wakefulness. At the same time, the stress hormone cortisol 
stays high in the evening after just one night of less 
sleep.t2 Excess cortisol is known to reduce the effect of 
insulin, so your blood glucose level may rise the following 
day, reaching a peak the next evening, when it really 
should be at its lowest point of the day. 


Poor sleep can also cause changes in the immune system. 
Inflammation in the body is supposed to reduce during 
sleep. If you don’t sleep long enough, the inflammation 
doesn’t have time to subside. Inflammation or unnecessary 
activation of the immune system contributes to diabetes 
and its complications, including heart diseases. While this 
connection has been known for many years, the mechanism 
is only beginning to be clear. It seems that when we have a 
good night’s sleep and wake up normally, the brain 
produces the hormone hypocretin, which acts as a quality 
control for the bone marrow. With the correct amount of 
hypocretin, only the right type of immune cells from the 
bone marrow are produced./2 But with poor sleep, these 
immune cells do not fully mature and may overreact in 
response to the usual housekeeping functions of defending 
the body against pathological agents and thereby increase 
inflammation. This inflammation can exacerbate the effects 
of diabetes by increasing the risk for heart diseases. Other 
studies have shown that too much or too little sleep is 
related to higher levels of inflammation, which in turn may 
contribute to elevated blood glucose.14 

Many people who are overweight and/or diabetic also 
have sleep apnoea, which is one of the major causes of 
sleep deprivation. It occurs when you have a blockage or 
obstruction in the nasal cavity or throat or have a floppy 
tongue that obstructs your airways either partially or 
completely during the night. The obstructions deprive the 
brain and the body of oxygen and cause an automatic 
response that wakes up a person just enough to breathe 
again, although maybe not to wake to the point of 
consciousness. These upsets can occur all night long, yet 
people with sleep apnoea very often have no clue. Instead, 
they’ll wake up in the morning without feeling refreshed. 
Other subtle clues include waking up with a dry mouth or 
having to repeatedly use the loo in the middle of the night. 


Some people with sleep apnoea snore—but not all of 
them. And not all snoring is considered to be sleep apnoea. 
Your partner might be a better detective than you in 
determining if you are suffering from sleep apnoea. For 
example, if you have been told that you hold your breath 
during the night, you may have sleep apnoea. 

Sleep apnoea affects not only the quality and quantity of 
a person’s sleep but also one’s brain health. Cognitive 
problems, such as deficits in memory, attention, and visual 
abilities, frequently accompany obstructive sleep apnoea. It 
is also a major risk factor for diabetes, heart disease, and 
stroke, since as many as two-thirds of people with 
underlying sleep apnoea have one of these conditions.1+2- 1& 

A sleep study can help you determine if you are suffering 
from sleep apnoea. The standard treatment for sleep 
apnoea is a device referred to as a CPAP (continuous 
positive airway pressure), which is prescribed by a doctor; 
trained medical staff guide you on how to use the machine. 
It is a mask that you wear over your nose and mouth that is 
hooked up to a machine to make sure you have a constant 
supply of air. There are other devices and apps that can 
monitor oxygen intake as well. The good news is that those 
who are compliant with the use of CPAP are more likely to 
improve their blood glucose regulation during their 
sleep,/4 setting themselves up for better glucose 
regulation the following day. 


SLEEP LETS THE WHOLE BODY RESET 


Sleep is not a shutting down of bodily functions; instead, a 
whole different assortment of essential bodily functions 
takes place that cannot happen when we are awake. Many 
of these functions are meant to repair and restore the cells, 
because every day, the body battles with stressors that 
create cellular damage. Sleeping less or having frequently 


disrupted sleep does a lot of harm to the body by not letting 
it repair itself well. 

At night, we aren’t just making necessary repairs to the 
body; the brain is also busy consolidating memories and 
sending out instructions to prepare us for the next round of 
activity. The changes that happen at night are absolutely 
critical to how we feel the next day. That’s why when we 
are in good health and have the right amount of sleep, we 
wake up feeling refreshed. Adults with poor sleep habits 
are more likely to develop anxiety and depression, and 
seniors may experience memory impairment.12: 12 

Waking up with joint pain may be a sign that you did not 
get a good night’s sleep for several days in a row. You 
might find that if you sleep fewer than 6 hours a night for 
three or four nights, when you wake up your joints are stiff 
or you might have a pain in your knee. However, if you can 
get onto a better sleep schedule, you may find that after a 
week or two of restful sleep, those pains go away without 
any medication, without any exercise, and without 
changing your diet. 

To access the benefits of good sleep, you have to achieve 
a prescribed number of hours of sleep. From tracking a 
million individuals, researchers have identified a pattern, 
known as the U curve of sleep and longevity.22 That is, 
people who consistently sleep too little are more likely to 
die earlier than those who get the full 7 hours of sleep each 
night. Similarly, people who sleep as much as 10 or 11 
hours are likely to live shorter lives. The majority of people 
who had an ideal body mass index (BMI)—a standard 
health measurement that tracks a healthy weight-to-height 
ratio—were also shown to sleep 7 hours a night. The 
bottom line is that too much or too little sleep can be 
detrimental. 


LOOK CLOSELY AT YOUR SLEEP ROUTINE 


One way to See if you are in this sweet spot of the U curve is to track your 
sleep habits. You can use the chart on page 85 to fill in when you go to 
sleep and wake up, or you can use the myCircadianClock app (available at 
myCircadianClock.org), or any wearable sleep tracker, smartwatch, or even 
your mobile phone. The more you know about your sleep patterns, the 
easier they are to correct. 


THE PERFECT AMOUNT OF SLEEP 


As soon as we wake up, the SCN begins keeping track of 
our wakeful time. For every hour we stay awake, we later 
have to sleep 20 to 30 minutes. In the evening, the organs’ 
unique clocks synchronise with one another to create the 
perfect condition for sleep. The pineal gland inside the 
brain begins to produce the sleep hormone melatonin. At 
the same time, the heart clock instructs the heart rate to 
slow down, and the SCN instructs the body to cool down. 
Then, when the timing is right and the lights are low, you 
go to sleep. 

Every night, adults should give themselves 8 consecutive 
hours of “sleep opportunity”, and children should have 10 
hours of the same. That opportunity includes getting into 
bed, settling down, then falling asleep. Children should be 
sleeping for at least 9 hours a night; adults should sleep for 
no fewer than 7 hours.2!- 22 

A sleep debt is the difference between the amount of 
sleep you should be getting and the amount you actually 
get. So, if you slept for 6% hours last night, you’re 
beginning your day with 30 minutes of sleep debt. When 
you go to sleep the following night, you first repay this debt 
from the previous night. That means that even if you sleep 
7 hours on the second night, it counts only as sleeping for 
6%2—again. That’s one of the reasons why we often sleep 
late on weekends: it’s the body’s way of repaying our entire 
sleep debt. 


Having sleep debt increases the propensity to sleep, 
while circadian rhythm instructs when to sleep. For 
instance, if you are awake for two days, you have too much 
sleep debt to unload in a single night. You’ll go to sleep, but 
your circadian clock won’t allow you to sleep continuously 
for 16 hours. The first night you might sleep for 8, 9, or 
maybe 10 hours, then the circadian drive kicks in to wake 
you up. The next day you’re still sleepy because the clock is 
telling the brain it’s time to stay awake, but the sleep debt 
is telling the brain that you ought to go back to sleep. That 
conflict goes on into the following night, again, when you'll 
sleep a little longer until you catch up. 


NAPPING HELPS REPAY A SLEEP DEBT 


A short nap during the day is one way to repay your sleep debt. If you had a 
sleep debt of 2 hours during the workweek, and you took a long Saturday 
afternoon nap, it’s possible to repay that debt in one nap. But be careful not 
to sleep too long: a long afternoon nap will dissipate some of the sleep 
pressure that was building up, but the longer you sleep in the afternoon, the 
more difficult you may find it is to fall asleep when you want to later that 
night. 


HOW LONG SHOULD YOU SLEEP? 


Recommended Hours of Sleep Across the Lifespan: Chronic Insufficient 
Sleep in Childhood Can Increase the Risk for Diabetes in Adulthood* 


NO. OF TIMES 
HOURS OF SLEEP penile Bisse WAKING UP 
FOR LIFE 
| 
Not Talk to your Talk to your 
pee) tdeel recommended edad doctor ermal doctor 
NEWBORNS | 0-3 14-17 <lor>19 0-30 >45 Spee 
[ean : 3+ times 
|mths. hrs hrs mins mins, 
| 
INFANTS 4-11 12-15 | <l0orsl8 0-30 245 abies 
|rmths. hrs. brs. mins mins, otaaoaa tee 
TODDLERS 1-2 | 1-14 <9 or >17 0-30 >45 1 >4 
yrs. urs hrs. mins mins. 
PRE- 3-5 10-13 <8 or >16 0-30 245 1 =4 
SCHOOLERS | yrs hrs hrs mins mins, 
SCHOOL-AGED) 6-13 9-11 <7or>15 0-30 245 1 od 
CHILDREN yrs hrs. hrs. mins mins. 
TEENAGERS | 14-17 8-10 <7or>13 0-30 >45 1 >4 
yrs hrs hrs mins. mins. 
ADULTS (18-64 7-9 <6 or >10 0-30 >45 1 >4 
yrs. ars hrs. mins. mins. 
| 
OLDER ADULTS! +65 7-8 <6 or >10 0-30 >60 2 o4 
yrs ars hrs. mins mins, 


(*M. Ohayon et al., “National Sleep Foundation’s Sleep Quality 
Recommendations: First Report,” Sleep Health 3, no. 1 (2017):, 6- 
19) 


ARE YOU SLEEPING WELL? 


Ask yourself the following three questions to get a clear 
picture of your sleep quality. 


First, let’s lower the bar a bit. Most people do not shut off 
the lights and fall asleep immediately. An average person 
who has good sleep habits should be able to fall asleep 
within 20 minutes of getting into bed and shutting off the 
lights. During this 20-minute period there should be 


nothing else between you and sleep. No book. No phone. 
No light. 

If you struggle to fall asleep and you’re in bed for more 
than 30 minutes, turning and tossing, that’s a sign you have 
difficulty getting to sleep. This is the definition of insomnia: 
difficulty falling asleep. 

The main culprits for insomnia are: 


Worry: This increases production of the stress hormone 
cortisol, which is meant to keep us awake. 

Too much food: This keeps the core body temperature too 
high for sleep. 

Too little physical activity: This reduces the production of 
the muscle hormone that promotes sleep. 

Too much time spent in bright light in the evening: this 
reduces melatonin production. 


Fragmented sleep is defined as waking up more than once 
during the night for at least a few minutes, to the point 
where it’s difficult to go back to sleep. This type of sleep is 
not optimal because the brain registers only the time you 
sleep, and it responds as if it isn’t getting any sleep at all 
during these periods of fragmented sleep. For instance, if 
you were in bed for 8 hours but woke up three or four 
times, then your brain might register only 4 or 5 hours of 
actual sleep. Even if you woke up for only 10 or 15 minutes 
each time, it takes additional time to get back to that deep 
sleep phase, and you miss out on this continuous, 
uninterrupted sleep. 

As we age, sleep becomes more fragile, and it is common 
to experience fragmented sleep. The arousal threshold 
decreases with age, so we wake up to simple noises or 
disturbances. However, it is possible to sleep through the 


night without fragmented sleep, especially if you align your 
sleep time with your circadian code. 
The main causes of fragmented sleep are: 


« Dehydration 

- Ambient temperature being too hot or cold 

- Acid reflux caused by eating too late in the evening 
- Sleeping with a person/pet who wakes up at night 
- Snoring/sleep apnoea 

- Other noises. 


If you need to wake up to an alarm clock, or if you wake up 
feeling sleepy or foggy, then you aren’t waking up feeling 
rested, and it’s likely you did not get enough sleep. The 
main causes of insufficient sleep relate to the difficulty of 
falling asleep or fragmented sleep. Other causes include: 


Sleep debt from previous days. If you habitually sleep for 
7 hours and slept only 6 hours each night for the previous 
three nights, then sleeping 7 or 8 hours won’t be enough 
and you may not feel fully rested in the morning. 

Sleep apnoea (see page 168). 

Lights or sounds during sleep. Although you may not 
wake up, light in the room or ambient noise may be 
disturbing your sleep. You may not wake up, but you 
won't feel rested in the morning. 


FIX YOUR SLEEP WITH INTERMITTENT FASTING 


The types of foods you eat and when you eat them can 
positively affect your sleep. According to the Sleep 
Foundation, eating certain foods a few times each week has 


shown promising benefits. For example, an oily fish such as 
salmon2: or nuts such as walnuts2* contain important 
vitamins, including vitamin D and zinc, which are linked 
with better sleep. And the typical foods associated with a 
Mediterranean diet (see page 217), have been associated 
with promoting better sleep.22 

Drinking alcohol before bed has a different effect on 
sleep when compared to eating sweets, yet it is just as 
disruptive. In an oxymoronic way, alcoholic beverages 
dehydrate you, and the more you drink before bedtime, the 
thirstier you will be in the middle of the night. So, while 
some people may use a late-night drink to fall asleep, they 
generally have difficulty staying asleep. Once you are used 
to having a good night’s sleep, having that glass of wine at 
night will seem less appealing, which is good, because 
alcohol is not recommended for those with a risk for 
diabetes. One man in our study group used to have three or 
four cocktails after dinner. When he started cutting down 
on his alcohol, he found that he was sleeping better. After a 
while, he gave up his cocktails entirely. He told me, “It’s 
not that I don’t enjoy a cocktail anymore, I just really like 
my good night’s sleep better”. 

Once you adopt IF, your sleep is likely to improve, and 
once your sleep improves, it will also help you have better 
control over what and when you eat. By adopting IF you 
can turn the vicious cycle of bad sleep and bad food choices 
into one of good sleep and good food choices. In my lab, we 
have found that a 10-hour eating window offers the most 
benefits. Following this regimen, our mice achieved a 
cooler body temperature during sleep and slept more 
soundly. While they didn’t sleep longer than mice that eat 
randomly, the electrical recordings of their brain activity 
showed that their sleep was deeper and perhaps more 
restful (we cannot ask a mouse if it slept well). We don’t 
know the reasons for this; we believe that the basic sleep 


drive does not change under IF, but that IF puts the mice 
into deeper sleep. 

Through our app, myCircadianClock, we have observed 
that many people doing a 10-hour IF have reported 
substantial improvement in their sleep. In fact, some of 
them continue to do IF, not for weight loss or diabetes 
control but to sleep better at night.2® In a 2020 study of 
people with metabolic syndrome, we found that almost 
everyone in the study also reported at least one 
improvement in sleep: they slept longer, slept deeper, or 
felt they had a more restful sleep at night.24 

We also know that eating late at night affects one’s sleep. 
This late-night habit interferes with both falling asleep and 
maintaining deep sleep. In order to fall asleep, the core 
body temperature must cool down by almost 0.56°C. But 
when we eat, the core body temperature actually goes up 
as blood rushes to the gut to help digest and absorb 
nutrients. Therefore, eating late at night prevents people 
from getting into a deep sleep. To have a good night’s 
sleep, you should have your last meal 2 to 4 hours before 
going to bed, so as to ensure that the body is able to cool 
down. 

Even a sleepy brain may work better without adding food 
to the mix for hours at a time. Research in Mark Mattson’s 
lab at the National Institutes of Health has shown that mice 
that undergo a longer fasting period have better brain 
function, as keeping to a restricted eating time strengthens 
the connections or synapses between the brain cells.22 We 
believe that a stronger connection between those neurons 
means the human brain can think better and remember 
better, regardless of how rested we are. 


DRINKING WATER AT NIGHT ISN’T A PROBLEM 


| always have a glass of water next to my bed. Some people think that if 
they drink water in the middle of the night, then they’re going to wake up 


again. In reality, you’re not drinking more than a few millilitres. In fact, 
ignoring your thirst is far worse: a dry throat is the reason you probably 
woke up in the first place. 


BRIGHT LIGHT AT NIGHT ENABLES BAD HABITS 


1. Dim your —_» ~*.. Lack of attention 
evening lights . 


Keeps you Sleeping Poor or * er 
| iy awake > toolate —> insufficient Sleep “ee Seen Miineing 
Bright light mei * \ Reduces repair of 
atnight —> soe vinlek lia y ' damaged cells 
Increased Poor food Late-night eating ee i Indigesti 
5. | Indigestion 
hunger choice > pani ! 
ial —> / High blood glucose 


2. Fight the temptation to eat > Less fat-burning 
after dinner to break this pattern pee 


Bright light at night reduces your ability to make melatonin, which ultimately 
can limit your sleep. Sleeping less can increase hunger, and a sleepy brain 
makes it difficult to make the right food choices. Both bad sleep and late-night 
eating increase your risk for indigestion, allow damaged cells to accumulate in 
your organs, reduce the fat-burning process, and can increase blood glucose. 
You can break this cycle by (1) dimming your lights for 2 to 3 hours before 
bedtime, and (2) adopting an IF whereby you stop eating 2 to 3 hours before 
bedtime. 


MANAGING LIGHT EXPOSURE CAN FIX WHEN AND HOW WE 
SLEEP 


Everyone knows it is hard to fall asleep in a brightly lit 
room, and it is easy to doze off in a dimly lit room (such as 
a classroom or your living room). The reason is not simply 
the brightness of the light. My research has revealed how 
different colours of light, particularly blue light, affect the 
circadian clock, which then affects a person’s mood and 
sleep. These disruptions can increase your risk for 
developing diabetes.22 

Scientists have known for a long time that many blind 
people and blind animals cannot see the world around 
them, yet they can sense when they are in bright light. In 


fact, they can even reset their circadian clock and sleep- 
wake cycle with the change of seasons, when the sun is ata 
different angle in the sky, or if they travel from one time 
zone to another. In 2001, I was on a research team that 
discovered that a special blue light sensor in our eyes (and 
in the eyes of many animals), called melanopsin, is 
responsible for the nonvisual function of interpreting light. 
Ever since then, researchers like me have been working to 
determine how melanopsin operates. We have found that 
this light sensor is most sensitive to blue light and less 
sensitive to red or orange light. It also requires exposure to 
several minutes of bright light to be fully activated. Once 
activated, though, it sends the light information to the 
brain, where it is used for many functions, including 
synchronising our circadian clocks. 

When our ancestors lived in a world without electrical 
light, the light from flickering candles or firelight was 
enough to see what’s around at night, but not enough to 
activate the melanopsin. The relative darkness sent their 
brain’s clock a signal that it was nighttime, and their 
melatonin levels would rise to make them fall asleep 
around 9:00 or 10:00 p.m. In the morning, when those 
ancestors woke up with the sunrise and walked into the 
bright daylight (which is a rich source of blue light), they 
would fully activate their melanopsin, and the brain clock 
would receive the signal to suppress melatonin and lift 
their mood. 

One downside of our modern lifestyle is that the extra 
light we are exposed to at night is not good for maintaining 
a strong circadian rhythm. Bright lights and bright screens 
at night continue to activate the melanopsin sensor, which 
in turn reduces melatonin production. This is one reason 
why we cannot fall asleep easily after watching television 
or working at a computer screen at night. And during the 
day, we spend most of our time indoors now. Dim indoor 
lighting in the morning does not fully suppress the 


melatonin, nor does it naturally lift our mood; it confuses 
the brain’s circadian clock. 

In order to resync the brain’s clock to achieve better 
sleep and control blood glucose, we have to make conscious 
changes to how we manage our light sources. These 
changes aren’t drastic; all you need to do is step outside 
every day to get at least 30 minutes of bright daylight 
exposure, preferably in the morning before breakfast. 
Although we don’t know exactly how the mechanism works, 
studies have shown that exposure to bright daylight, or 
even to blue-enriched white light (the light you may get 
from “cool white” LED lights), can increase your nightly 
melatonin level, which helps with falling asleep and staying 
asleep.2- 3! Spending the day in sun-drenched rooms can 
help, but getting outside is still better. 

In addition to increasing your exposure to bright daylight, 
you need to reduce the amount of blue-light exposure 
during the evening. Clinical studies have shown that 
reducing blue-light exposure improves sleep.24 Digital 
screens are a Significant source of such blue light, and we 
typically spend more than 8 hours a day looking at them. 
Luckily, there are now apps for our smartphones and 
computer screens that can change the brightness and 
colour of a traditional blue-light screen to a slightly orange- 
looking screen that is lower in blue light. This change in 
colour can be programmed to occur automatically each 
day, synced with the time you want to go to sleep. 
Additionally, almost every new smartphone, laptop, and 
tablet has a built-in function to set the time at which the 
screen brightness or colour will change, automatically 
going into sleep mode. For smartphones, Apple calls this 
their Night Shift feature and Samsung’s is called Dark 
mode (or Night mode on older phones). To set it, all you 
need to do is enter the start time for 2 hours before your 
preferred sleep and wake times, and the app takes care of 


the rest, reducing the blue light of the screen to transform 
it from a bright white to an orange glow. 

Many new televisions also include this technology. 
Features such as Samsung’s Eye Saver Mode gradually 
changes the colour and reduces the blue light on its TV 
screens. Your eyes adapt slowly, so that you won’t even 
notice the change in colour as it’s happening. If you don’t 
want to run out and buy a new television, though, there are 
add-on products that can transform your current one. For 
example, DriftTV is a small device that connects to your 
television through an HDMI input: use it to adjust the 
percentage of blue light from the screen. For example, you 
can set a DriftTV to remove 50 per cent (or any per centage 
in increments of 10) of all blue light over a period of 1 
hour. That way, the transition is seamless and virtually 
unnoticeable. 

These changes are small but significant. What is so 
sneaky about melanopsin is that we don’t feel any change 
occurring, but the circadian clock, sleep, and mood respond 
to these changes in a profound way. It’s easy enough to 
give it a try. 

We can also pay attention to the type of light that we are 
exposed to in the evening. I’m not suggesting you spend 
the evenings in a dark room until you go to bed. There are 
many techniques and products, though, that can help 
reduce your exposure to other types of blue light. For 
instance, in the evenings, you can shut off overhead lights 
and use table lamps instead. For rooms like the kitchen or 
bathroom, dimmer switches will help you easily reduce 
ambient overhead light. Timers can be programmed to turn 
lights off or on at different times of the day. These 
strategies are easy fixes to reduce your light exposure at 
night. 

Even dim light from innocuous sources like the lights on 
small home electronics (like bedside alarm clocks) can 
compromise your sleep and circadian rhythm. Many people 


are sensitive to dim light, and they sleep better with an eye 
mask or in a completely dark room in which every possible 
light source is covered. And if you wake up in the middle of 
the night to get a drink of water or go to the loo, turning on 
a light makes it infinitely harder to fall back asleep, so try 
to keep any night-lights to a minimum. Place a glass of 
water next to your bed, which will save you the trip to the 
kitchen. Or, if you need to use the loo, here’s where having 
your mobile phone nearby comes in handy: use the 
flashlight feature to illuminate the floor to help you find 
your way. 

If you have difficulty falling asleep, try wearing glasses 
that filter blue light for an hour or two before bedtime. 
Blocking that blue light can trigger earlier release of the 
sleep hormone melatonin. And as you’ve learned, with 
better sleep, you can better control your blood glucose. If 
you need to wear prescription glasses, look for blue light 
glasses that are oversize so that they can go over your 
prescription glasses. 


SUSAN MANAGES HER BLOOD SUGAR WITH A BLUE LIGHT 
HACK 


My friend Susan has diabetes, and her morning readings 
for her fasting blood glucose are typically around 150 
mg/dL, even with taking medications, doing IF, and 
following a healthy Mediterranean diet. She really wanted 
to lower the amount of medication she was taking, so we 
looked at other aspects of her lifestyle. When we were 
talking, we realised that she travels frequently for work, 
and on those nights away from home she has an especially 
hard time falling asleep. On the nights she is home, her 
typical bedtime was after midnight, yet she has to wake up 
around 6:00 a.m. 

I suggested she try using blue-light-filtering glasses in 
the evening for a few hours after dinner, while she watched 


TV or was using her phone. She agreed, and we talked 
again the following week. Susan told me that adjustment 
was hard the first couple of days and it felt a little quirky to 
watch TV with them. But after the third day she hardly 
noticed the filter. And she realised that she was getting 
tired earlier in the evening and started going to bed around 
10:30 p.m. That was great news, because she was getting 
at least 1% hours more sleep each night. The blue-light- 
filtering glasses made her sleepy earlier and made it easier 
for her to fall asleep. 

We were so pleased with her progress that we agreed to 
check in two weeks later and have her take a fasting blood 
glucose reading. When we got together next, her three 
weeks straight of great sleep were paying off. Susan’s IF 
programme, combined with better sleep, helped her 
consistently reduce her fasting blood glucose below 130 
mg/dL. This lower number is critical because it moved her 
out of the diabetes range and back to the prediabetes 
range. I suggested that she could take this information to 
her doctor so they could revisit her medication needs. 

We realised that the blue-light-filtering glasses were 
integral to her success after she took her first trip and 
forgot to bring them with her. In her hotel, she went back 
to her old habit of falling asleep past midnight, and after a 
few nights her blood glucose level went right back up to 
140 or 150. When she returned home, she started using the 
glasses again, and within a few days she reduced her 
fasting blood glucose by 10 to 20 points. 


STILL NOT SLEEPING? 


If you’ve adjusted your nighttime light exposure and still 
are consistently not getting a good night’s sleep, or if you 
are waking up at night, try the following techniques: 


The body has to cool down during nighttime to sleep. It’s a 
good idea to reduce the temperature in your bedroom to 
21°C or lower so that your skin feels cooler. When this 
happens, blood flows towards your skin to keep your skin 
warm. Since the blood is flowing away from the core of the 
body, the core body temperature can lower and you will fall 
asleep much easier. 

If you cannot control the thermostat in your home, take a 
shower or a warm bath just before going to bed. Warm 
water also forces the blood flow towards your skin and 
away from the core. 

Some people fall asleep, but after a few hours they wake 
up feeling hot. Experiment with your blankets to find what 
works best for you. If the blanket is not the culprit, think 
about your mattress. Foam mattresses are known to 
capture and retain heat. In the first few hours, the mattress 
helps you cool down, but after a few hours the foam can 
reflect the heat back to your body and warm you up. 


In many cities, street sounds and emergency sirens make it 
difficult to fall asleep. Double- or triple-pane windows will 
cut out sounds to a great extent. For years, shift workers 
have used the hum of a fan blowing in their bedroom to 
suppress or block out disturbing noises. A more modern 
approach is a white-noise machine or app. These devices 
can make it easier to fall asleep and stay asleep by fighting 
noise with noise: the machine creates a wall of consistent 
sound that muffles any intruding noises that might engage 
your brain during sleep. Indeed, some people actually find 
white sound soothing, helping them to fall asleep. They put 


a radio or smartphone on a timer and play relaxing music 
at a low volume for a few minutes until they fall asleep. 

For other people, like me, even small noises (like a noisy 
air conditioner or a partner who snores) can wake them up. 
This is where earplugs come in. When I travel, I always 
bring earplugs. Yet not all earplugs are created equal. 
Some are soft, some are hard, some are silicone, and some 
are like a sponge. You may have to try a few to find the 
type that’s most comfortable for you. They have to fit your 
ear well, so that you don’t have a sore ear canal in the 
morning. But once you find the right earplugs, you will 
experience a better night’s sleep immediately: they make a 
huge difference. 


If you have been told that you snore, the easiest, least 
invasive fix is using a gentle saline spray or neti pot before 
bed. These are meant to cleanse and open up stuffy noses. 
The saline spray is safe for both adults and children to use 
every day. 

Or, try a physical tool that keeps your nose open. There 
are two main types: ones that open your nostrils slightly 
wider, like a Breathe Right nasal strip; and ones that are 
inserted inside the nose to open the airway. By making 
breathing easier throughout the night they also allow you 
to take in more oxygen, which improves the quality of your 
sleep quite a lot. Sometimes, if I’m tired at the end ofa 
long day of work, I will wear a Breathe Right strip on my 
nose as I’m driving home. My nose is chronically stuffy, and 
because I take in less oxygen during the day compared to 
other people, I get tired earlier. So I use my 30-minute 
commute to increase my oxygen intake and by the time I 
reach home, I’m really full of energy again. 


If snoring continues even after these over-the-counter 
fixes, ask your GP to refer you to an ear, nose, and throat 
specialist (ENT) or a pulmonary medicine sleep specialist. 


Sleep medications fall into two different categories. The 
first group is those that improve your ability to fall asleep, 
like Ambien (zolpidem), Lunesta (eszopiclone), and Restoril 
(temazepam). If you fall into the camp who need this type 
of drug, consider trying melatonin supplements first, as 
they can naturally reduce the time between going to bed 
and falling asleep.22 

The second group of medications is for people who 
cannot stay asleep, or who wake up too many times 
throughout the night. These sleep medications, like Silenor 
(doxepin), help people with fragmented sleep get 
uninterrupted sleep, but some are so strong that in the 
morning people still experience sleepiness and brain fog. 
These medications help you fall asleep, but they don’t help 
you wake up. 

Sleep medications are not a permanent cure for sleep 
problems; when you get used to them, your brain relies on 
the medication to help you fall asleep. While effective, they 
also have significant drawbacks. Many studies have shown 
that the long-term use of sleep medications is associated 
with increased risk of Type 2 diabetes, heart disease, 
dementia, and cancer.2“ And if you are a frequent user of 
these medications, or have been taking sleep medication 
for a long time, it can take up to two weeks to try to fall 
asleep without them. Lastly, certain sleep medications have 
adverse side effects that mirror many of the complications 
of diabetes, including dizziness, light-headedness, 
headache, gastrointestinal problems, prolonged daytime 


drowsiness, severe allergic reactions, and daytime memory 
and performance problems. 


The sleep-promoting effect of melatonin supplementation 
has been known for almost five decades. We need 
melatonin to sleep. The body produces its own supply, but 
as we age, the pineal gland produces less melatonin at 
night. A 60-year-old produces one-half to one-third of the 
melatonin of a 10-year-old. Therefore, boosting nightly 
melatonin with a pill may be reasonable if you are having 
problems getting to sleep. 

Try taking the melatonin supplement 2 to 3 hours before 
going to bed. However, be aware that melatonin can 
interfere with blood glucose regulation. The blood glucose 
naturally goes up after a meal and takes an hour or longer 
to come back to its normal level. Taking melatonin after a 
meal slows down that decline in blood glucose to the 
normal level. Therefore, it is a bad idea to take melatonin 
right after eating; instead, wait for at least an hour or two 
after a meal so that the melatonin doesn’t interfere with 
your blood glucose level. 

In many individuals, natural melatonin levels begin to 
rise 2 to 4 hours before their most frequent bedtime. If this 
is true for you, the best time to take melatonin is 2 hours 
before bedtime. This means that if you are planning on 
going to bed around 10:00 p.m., eat your dinner at 6:00 
p.m. and take your melatonin at 8:00 p.m. 

The effective dosing of melatonin seems to vary from 
person to person. Some people are very sensitive and a 
small, 1 mg dose may be more than enough, while other 
people take 5 mg to get better sleep. 


BEHAVIOURAL TECHNIQUES FOR BETTER SLEEP 


Here are some suggestions for lowering your stress about 
sleep, so that you can actually do it: 

1. Don’t stress about the time if you wake up in the 
middle of the night, so you don’t have to look at your 
brightly lit watch, clock, or phone. The light from these 
devices will trigger your melanopsin. It really doesn’t 
matter what time it is when you wake up in the middle of 
the night, and there’s no benefit in starting to worry about 
not getting enough sleep. If you need an alarm clock to 
wake up at a certain time, that’s fine: set it and cover it so 
that even those lights don’t disturb your sleep. 

2. Don’t create stress near bedtime or worry that you will 
wake up late the next day—that’s what alarm clocks are 
for. Relying on alarm clocks is not ideal, but as you are 
working on improving your circadian sleep rhythm, there is 
a place for them in your life. Instead of worrying that you 
won't wake up on time, try deep belly breathing to relax 
your body and mind. 

3. Don’t create stress about your last night’s sleep and 
worry that you'll have the same bad experience again. You 
are in control of your sleep. By following the 
recommendations we’ve laid out in this chapter, you'll quite 
likely see your sleep improve, bit by bit, every night. 

4. Don’t stress about the number of hours you’re 
currently sleeping. If you are feeling fine and restored the 
next day, you may not need as much sleep as others. But if 
you don’t feel rested and refreshed in the morning, or if you 
feel sleepy during the late afternoon, try some of the tips in 
this chapter. 


THE BEST WAYS TO WAKE UP 


Is there any room for improvement to optimise waking 
up? Yes, and here are some tips: 


- Get enough sleep by going to bed early. 


Try to be consistent and wake up at the same time every 
day. If you are waking up 2 hours later on the weekends, 
it is a fair sign that you are not getting restorative sleep 
during the week. 

Open your curtains or turn on your overhead light 
immediately after waking up so that you can get fast, 
bright light exposure. 

Take a quick, 5- to 15-minute morning walk. Water your 
plants, check the bird feeder, play with your dog in the 
garden, brush off your car. Do anything that will take you 
out of the house and into bright daylight. 


WHAT'S NEXT 


Making lifestyle changes is one of the fundamental ways in 
which to address diabetes. This idea isn’t new, but the way 
you establish these new behavioural habits is. In the last 
four chapters, you have learned about the three critical 
lifestyle components related to enhancing your circadian 
rhythm: when you eat, when you exercise, and when you 
sleep. Now that you know exactly what you need to do and 


when to do it, you can implement the programme and begin 
to see positive results. As I’ve said, IF works synergistically 
with the right foods, the right exercise, and better sleep. 

Any one of these improvements will add something positive 


to your overall quality of life, but the three together will 
yield the most benefits. This programme is the best way I 
know to reverse prediabetes, lower your risk factors for 
developing diabetes, manage your blood glucose better, 
and reduce your risk for developing the sinister friends of 
diabetes. 

In the next section, you will learn how to apply these 
lessons to real life. I have presented a 12-week challenge 
that you can follow, making incremental changes to ramp 
you up to optimal circadian code. I hope you will see such 


great improvement that you’ll be convinced to stick with 
this as your new lifestyle. 

The second most important component for improving 
your blood glucose is to work closely with your doctor as a 
team. In the next chapter, you will learn how to combine 
your doctor’s advice with what has been presented in this 
book. Our studies have shown that this is the best way to 
amplify the common medical practices to get even better 
results, and this holds true whether you’re currently taking 
medication, or if you’ve been told you’re prediabetic or 
diabetic, or whether you have been living with diabetes for 
ten years or more. 

Your doctor can help you improve your health if she or he 
has the right information that accurately relates to how you 
feel and how your body is changing with this new 
alignment. In the next chapter, you will learn how to best 
monitor and assess how you feel day to day, week to week, 
and month to month. With this information you can compile 
records that show your good health is progressing as you 
follow the programme. When it comes to diabetes, the 
proof is literally in your laboratory test scores and daily 
blood glucose readings. 
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CHAPTER 9 


Managing and Reversing Diabetes 
symptoms 


Diabetes requires proactive care. As you've learned, living 
in better alignment with your circadian code can make 
Managing and reversing this disease and its associated 
symptoms and conditions easier now, as well as going 
forward. The reason is that when you eat, exercise, and 
sleep at the right times, you automatically lower your blood 
glucose levels. And when that happens, all other aspects of 
your health improve and the symptoms you might be 
dealing with may lessen. 

Yet although these lifestyle changes are powerful 
medicine, you must still work with your doctor to monitor 
and improve your health. Diabetes is an insidious disease: it 
creeps up on you without much warning, making it difficult 
to detect on your own. Diabetes is like living by a riverbank 
where the water level is slowly rising; you think that 
everything is fine and then one day the water washes over 
the bank and floods your home. When you are prediabetic 
or even in the early stages of diabetes, you may think that 
you feel perfectly fine, but you might complain from time to 
time that you are fatigued or have the occasional aches 
here and there. Don’t ignore those signals: they occur when 
the river is starting to rise. The only difference between a 
flood and diabetes is that when the flood subsides and the 
town is cleaned up, you can rebuild your home and restart 


your life. But once your blood glucose starts rising year 
after year, it is not going to go down on its own. 

This chapter provides the tools you need to work with 
your doctor to make the most of every medical visit. Your 
doctor will be thankful that you have done this work. In 
fact, showing your doctor that you care enough about your 
health will give him or her extra incentive to deliver 
excellent care. 


PREPARING FOR YOUR DOCTOR VISIT 


Your doctor can be your best friend on this health journey. 
But good doctors can do a great job only when they have 
accurate information about you at their fingertips. To make 
the most of every visit, including your annual checkup, 
come prepared. Use a large notebook or binder to collect 
and arrange your research and bring it with you to every 
doctor’s visit. Then, record what you have learned and keep 
good records of how you are feeling between visits so that 
you can determine how you are progressing. 

Your binder should include: 

YOUR HEALTH HISTORY. Doctors typically ask you to fill out a 
form annually that lists what health conditions you have 
experienced in the past year (previous surgeries, eating 
disorders, unexplained dizziness, etc.). It’s hard to 
remember everything when you aren’t feeling great. That’s 
why I recommend thinking about this before your visit and 
writing down your observations in a notebook. 

Your family’s health history is also important for your 
doctor to know; this encompasses diseases and conditions 
that your blood relatives have had, including your siblings, 
parents, aunts, and uncles. The information is very 
important for your own health, as well as the health of your 
children so that they know what health issues run in their 
family. 


For example, I have a 70-year-old, award-winning 
colleague who researches the effects of genes and diseases. 
One day he had emergency bypass surgery. We were 
shocked at the news, because he was so trim and 
exceptionally athletic. When he came back to the office, he 
told us that he had no idea heart disease ran in his family. 
But during his recovery, his cousin reminded him of an 
incident that happened when he was a little child. His 
extended family was visiting from overseas, and he was 
asked to give up his room for one of his uncles. That night, 
as his uncle slept in his bed, the uncle died of a massive 
heart attack. He also found out that there were many other 
family members who had died from heart disease before 
the age of 60. Luckily for my colleague, his attention to 
nutrition and exercise had kept him relatively healthy for 
more than ten years before he faced a major heart problem, 
and that also allowed him to have a faster recovery. Now he 
can share his genetic information with his children and 
grandchildren, so that they are better prepared. 

Talk to your parents, siblings, and other close relatives to 
find out if any have diabetes and whether they have 
suffered from any of the health conditions often associated 
with diabetes, including heart disease, dementia, kidney 
disease, skin or foot disease, dental diseases, neuropathy or 
loss of sensation, and certain types of cancer. Check if your 
mother had gestational diabetes during any pregnancy. 
Knowing any family history of diabetes or its complications, 
and sharing that information with your doctor, will help 
your doctor pay specific attention to potential diabetes 
complications you may develop in the future and, as a 
result, he or she will order the relevant lab tests before 
such symptoms appear. 

PRIOR LABORATORY TEST RESULTS. If you have prior test 
results, bring them to your doctor’s visit, although in the 
UK, normally it is your GP who will have ordered these 
tests and will have them on file as well. This way you can 


check to see if there is a trend in either a good or a bad 
direction. In the UK you will have access to your health 
records through the NHS. If you pay for testing privately, 
bring copies of those test results to your GP when you visit 
MEDICATIONS LIST. Keep a record of which medications you 
are currently taking and the most current dosages. Your 
NHS medical records will contain this information, and 
your pharmacist may also have a list of all your 
prescriptions. Include any supplements you are taking, as 
well as any over-the-counter medicines you take frequently 
(at least once a week). Make sure to list all medications, 
even if they are for unrelated problems. For example, some 
painkillers may produce an abnormal liver function test 
that would look like a serious liver disease. Go over this list 
with your doctor at each checkup so you are both aware of 
any negative interactions between medications. 
IMMUNIZATION RECORD. Having diabetes makes you more 
susceptible to infections and infectious diseases, and if you 
get a bug, you may suffer more than those without 
diabetes. A clear example is COVID-19; those with diabetes 
are at a higher risk for serious COVID-19 complications.+ 
Similarly, some diabetes medications, or other meds you 
may be taking for the sinister friends of diabetes, can make 
a treatment plan for infectious disease more limited or 
complicated, which further worsens outcomes. Therefore, it 
is important to be up to date with available vaccinations. 
Adults should be current on the following vaccinations: 


COVID-19 vaccine 

Hepatitis A 

Hepatitis B 

Influenza (the annual flu vaccine) 
Pneumococcal vaccine (pneumonia) 


Shingles vaccine (herpes zoster) (available to those 70 
and over on the NHS) 


- Tdap (tetanus, diphtheria, pertussis) vaccine and/or 
booster 


RECENT AND UPCOMING LIFE CHANGES. Travel, moving, a new 
baby, a new job, or any other big-ticket items of life can 
affect your blood glucose levels. Even happy occasions 
create new stress, which elevates blood glucose. Also, 
temporary life changes can cause you to be less diligent 
about managing your circadian rhythm and overall lifestyle. 
For example, I once had to travel to a city that is ranked 
among the top five cities in the United States for adult 
obesity, diabetes, or high blood pressure. I was staying ata 
fancy hotel in town. At breakfast, I didn’t see any fruit 
listed on the menu. I asked the concierge where I could buy 
some, and he told me that I should check three blocks on 
either side of the hotel. In California, you can get fresh fruit 
at any convenience store, but even in the fanciest part of 
this city, I couldn’t even find an apple. For lunch we went 
to a decent restaurant. Again, I skimmed the menu fora 
low-GI choice, like a salad. The only vegetable on the menu 
was an avocado appetizer, which was filled with cheese and 
deep fried. Needless to say, that eating day wasn’t great for 
my blood glucose. 

“HOW DO YOU FEEL” CHECKLIST. Use the symptoms listed in 
the assessment beginning on page 72 as a checklist to 
assess for doctor’s visits. Make a copy of it and keep it in 
your binder. Every time you go to the doctor, record any 
symptoms you may be having, especially those that have 
lasted for at least two months. One way to remember how 
long you’ve been dealing with something is to write down 
the date when the symptom first began. If it goes away ina 
day or two, it’s likely it’s nothing to worry about and you 
can take it off your list. 

PROGRESS WITH IF AND OTHER CIRCADIAN ADJUSTMENTS. The 
progress charts in Chapter 10 are an excellent way to show 
your doctor what you’ve learned in this book and what you 


are implementing. As I’ve said before, your doctor needs 
this information because if you’ve already lowered your 
blood glucose, that may affect your medication 
prescription. Better still, your doctor may learn something 
new. Show the doctor the references in the back of this 
book to illustrate the research backing up this programme. 

Your doctor may not know about the most recent 
circadian rhythm research, although she or he may have 
heard of IF. If you find that you’re feeling much better on 
IF, share the good news with your doctor. That way, when 
another person comes to see that doctor, your good 
experience may lead the doctor to recommend it. 

If your doctor is less than receptive to IF, try the 
following counterargument. Ask the doctor if he or she 
believes that you should be eating all the time and limiting 
your opportunities for sleep and exercise. Ask if the doctor 
thinks any of these disturbances are contributing to your 
bad health. No doctor will tell you that waking up in the 
middle of the night and eating a bowl of cereal is a great 
health strategy. Lastly, remind the doctor that you are 
going to be seeing him or her every year, reporting on how 
you’re benefiting from the programme. 


HOW OFTEN SHOULD | BE GOING TO THE DOCTOR? 


Unfortunately, most of us don’t go to the doctor as often as we should. This 
is true for people with or without diabetes; the annual checkup is not a 
popular pastime. But unless you work with a doctor, you will never know the 
severity of your health problems. 

At minimum, everyone should see a general practitioner annually for a 
checkup. If you are already being monitored or treated for diabetes, you'll 
be seeing your doctor at least every year. If you have been living with 
diabetes for five years or more, you should be seeing your doctor twice a 
year. The difference hangs on your haemoglobin Alc level: if it is above 7%, 
then you should see the doctor at least twice a year; if you are below 7, 
then you can go once a year. Schedule a visit with your doctor after the 12- 
week programme is finished, but if in the past your haemoglobin Alc level 
has been above 7%, schedule a checkup before you begin. With the new 
telehealth tools, and the constraints imposed by COVID, you can even 


video-chat with your doctor from the comfort of your home, which cuts out 
the driving, parking, and waiting time. So, take advantage of these 
opportunities and meet virtually in your living room to share your diabetes 
journey. 


LISTEN CAREFULLY FOR THE DIABETES SECRET CODE 


Seeing a doctor to talk about diabetes prevention or 
management is almost like going to an accident and 
emergency department with a cut on your hand when 
everyone else in the waiting room is having a heart attack. 
Your GP may be treating lots of patients who have higher 
blood glucose levels than yours and other debilitating 
complications. So, compared to those patients, you may be 
doing fine—but that doesn’t mean that you are in perfect 
health. 

If you think back to earlier annual checkups, you may 
have been confused by what your doctor had told you. For 
example, the doctor may have reviewed your lab work and 
told you to pay better attention to your lifestyle—to eat less 
and move more. Well, that’s never bad advice; you’ve heard 
it plenty of times from celebrities, friends, and possibly 
your spouse. You might have thought that your doctor had 
just joined that chorus and was repeating what’s in the 
ether. What you missed, though, is that those words are 
actually a code: they mean that you have prediabetes or 
that your blood pressure and/or cholesterol level has gone 
up. The truth is, the standard medical practice for 
addressing prediabetes is not to treat the condition with a 
medication. Instead, that means this lifestyle 
recommendation is actually a prescription, and it is just as 
valid as one for medication. 

Understanding this language is really important. For 
example, my friend Sam told me that his doctor has been 
telling him to eat less and exercise more for years, but it 
wasn’t until he had to talk to his doctor about getting a 


COVID test that he learned he was prediabetic. This was a 
gigantic and worrisome surprise, especially because Sam 
knew that people with diabetes had a much more difficult 
time with the coronavirus. Now Sam is taking those 
recommendations more seriously. 


TELL YOUR DOCTOR EXACTLY HOW YOU FEEL 


How you feel is an important aspect of your diabetes 
management plan. Yet many people don’t discuss their 
symptoms or their discomfort with their doctor. Some may 
believe that the aches and pains common among their 
friends are normal effects of ageing, but that is not true. If 
you’re feeling pain anywhere, if you’re having more dental 
issues than in the past, or even if you are tired all the time, 
those can be early signs of diabetes. Your doctor needs to 
know how you are feeling so as to have a better assessment 
of your health. 

While you will feel better following the recommendations 
outlined in Part II, know that those changes will not happen 
overnight. You may still have symptoms, and for the first 
week or two you might develop new ones as your body 
adjusts to your different schedule. Keep taking your 
medication and give yourself time to adjust. Next week will 
be better. 

Some symptoms will resolve within four to six weeks on 
the programme, like sleep quality and fatigue. Some might 
take longer. For example, reducing your cholesterol or 
improving your HDL cholesterol might take six months toa 
year. In our studies, changes to blood sugar and weight 
loss may take between 6 and 12 weeks. Blurred vision will 
not improve with this programme: get an eye exam with full 
dilation from an optometrist or ophthalmologist once a 
year. 

In the meantime, review the health assessment on page 
72 that lists all of the possible symptoms again. The most 


common diabetes symptoms include (arranged 
alphabetically): 

Blurred vision 

Extreme hunger 

Fatigue 


Frequent infections, such as gums or skin infections and 
vaginal infections 


Frequent urination 
Increased thirst 
Irritability 

Slow-healing sores 
Unexplained weight loss 


UNDERSTANDING YOUR LAB RESULTS 


Frequent testing is the best way to make sure you are 
progressing. No matter what kind of diabetes risk you may 
have, get your fasting blood glucose and a few others (oral 
glucose tolerance/postprandial glucose, random test, 
haemoglobin Alc, and anaemia) tested at least once a year. 
I mentioned these tests in Chapter 1; your doctor uses 
them to make an initial diagnosis. Now I want you to 
continue taking these tests, year after year, to chart your 
progress. Some of these tests you will even be able to do at 
home. While your GP may order these tests to be done, 
which are free on the NHS in the UK, if you wish to have 
testing done yourself, you will need to do this at a private 
lab and will have to pay for them. 


GO TO THE DENTIST 


Diabetes and dental disease often occur together. Diabetes can weaken 
connective tissues, including the part of the mouth that holds a tooth to the 
jawbone, and teeth can become loose. A second issue is microvascular 
disease. With diabetes, the blood circulation to the teeth can be altered, 
which can also weaken them. Lastly, there can be tooth decay because of 


the side effects of diabetes. You should be seeing a dentist regularly, but 
you may want to make an additional trip if you notice anything unusual. 

And remember, just because you have a clean bill of health from the 
dentist does not mean that you’re not prediabetic. Don’t take your good 
news from your dentist as your having passed the diabetes test. 


Most people go to their annual checkup, get a lab order 
for blood work, and then get their labs done. If the results 
come back outside the normal range, your doctor may call 
you with some advice or a prescription. A more proactive 
approach is to turn the visit around. As soon as you get a 
date for your checkup, ask your doctor for a lab test order. 
This way you can do your blood work ahead of time and 
then spend the office visit talking about the results. 

Ask your doctor to provide you with your numbers, even 
if the response is “Don’t worry, everything is normal/fine.” 
For example, if you have had your HbAic tested every year 
for three years and it has always been within the healthy 
range (<5.6%), yet it has risen from 5.1 to 5.3 to 5.5%, you 
can clearly see an upward trend. If you don’t change your 
current lifestyle, you may become prediabetic next year, 
when it crosses the 5.6 threshold. And if you don’t like the 
number you heard, but your doctor doesn’t believe that the 
number is bad enough to warrant a more serious 
conversation, know that just by following this programme 
the trend will move in the right direction. 

Most doctors may order only the standard tests. I suggest 
you request all of the following tests. Some may be covered 
by health insurance, if you have it and some may not be. 
Check how much they will cost both with and without 
insurance coverage and, depending on your financial 
situation, get as many tests as possible privately. You can 
get your standard blood work done before you start the 
programme, then again after 12 weeks. The basic tests you 
should have are the fasting blood glucose, haemoglobin 
Alc, blood pressure, cholesterol, and triglyceride lab tests. 


Your family health history will also help you determine if 
you need other specific tests. 


FASTING BLOOD GLUCOSE. This is the only standard test to 
determine if you are diabetic, and it is the one you have to 
take in the morning on an empty stomach. It offers a 
snapshot of your blood glucose only for that day. Again, pay 
close attention to your numbers, even if they are on the 
border of the prediabetic range. If you have been told that 
you are in the prediabetes stage, then you can completely 
reverse the disease and get your blood sugar back within 
the normal range. If you’re in the early stages of diabetes, 
you can better manage the disease and lower your 
numbers. And if you’re severely diabetic, and if you’re 
paying attention, then you can reduce the collateral 
damage that can be done to your heart, kidneys, and other 
organs. You can do this test in the doctor’s office or at 
home. 


Normal = less than 100 mg/dL 
Prediabetes = 100-125 mg/dL 
Diabetes = >126-170 mg/dL 
Severe diabetes = >170 mg/dL 


HAEMOGLOBIN Alc. This test shows your history of blood 
glucose for the last three months. Even if your fasting blood 
glucose is less than 100 mg/dL, ask your doctor to do a 
haemoglobin Alc because your fasting blood glucose does 
not take into account how high your blood sugar is 
throughout the day. You can do this test in the doctor’s 
office. 


Normal = <5.6% 


Prediabetes = 5.7-6.4% 
Diabetes = >6.5% 


ORAL GLUCOSE TOLERANCE /POSTPRANDIAL GLUCOSE. This test will 
let you know how your body reacts to food. If you scored 5 
or more on the diabetes risk factors in Chapter 1, or your 
fasting blood glucose result is in the prediabetes range, ask 
your doctor to order this test. You can do this test in the 
doctor’s office or with a finger prick test at home. You will 
wait for two hours after drinking a standard sugary drink 
with 75 grams of glucose. If your blood glucose level 
remains at 200 mg/dL or higher, then you have diabetes. At 
home, you can test yourself two hours after any standard- 
size meal; if your blood sugar remains above 200 mg/dL, 
you are diabetic. For pregnant women, if this number 
remains at 140 mg/dL or higher, then you have gestational 
diabetes. 


ANAEMIA. Symptoms of anaemia include fatigue, light- 
headedness, dizziness, or a rapid heartbeat, which overlaps 
with some symptoms of diabetes. Anaemia can affect your 
haemoglobin Alc result and may yield an unusually low or 
high number that does not accurately report your blood 
glucose history. If your haemoglobin Alc numbers are off, 
your doctor may recommend this test or other tests that 
determine the quality of your blood cells. A normal reading 
varies based on your sex and age, and if you are pregnant. 
A haemoglobin concentration reading of 7.0 to 11 g/dL is 
considered moderate anaemia, and 7.0 g/dL or less is 
considered severe anaemia. You can do this test in the 
doctor’s office. 


BLOOD PRESSURE, SYSTOLIC AND DIASTOLIC. These are standard 
tests performed at every annual checkup. High or low blood 
pressure cannot tell you if you have diabetes, but it can tell 
you if you are at risk of developing heart diseases. Diabetes 
can make you prone to high blood pressure, and diabetes 
with high blood pressure can increase your risk for heart 
disease. You can do this test in the doctor’s office or at 
home. 


Normal = 90-120 systolic, 60-80 diastolic 


Pre-high blood pressure = 120-140 systolic, 80-90 
diastolic 


High blood pressure = >140 systolic, >90 diastolic 


CHOLESTEROL SCREENS: BLOOD CHOLESTEROL, TOTAL CHOLESTEROL, 
AND LDL AND HDL CHOLESTEROL. These are standard tests 
performed at every annual checkup. High cholesterol 
cannot tell you if you have diabetes, but just like high blood 
pressure, it can tell you if you are at high risk for heart 
disease or stroke. In the UK the test can be done at your 
GP practice and sent away for analysis. Some pharmacies 
also offer cholesterol screening, for which you would be 
charged. 


Total cholesterol: One test that includes LDL, HDL, and 
others. It is more important to pay attention to both LDL 
and HDL numbers. 


LDL (or L for lousy or bad) cholesterol: 


Normal = <100 mg/dL with no history of heart disease, 
<70 mg/dL with history of heart disease 


HDL (or H for healthy or good) cholesterol: 
Normal = >60 mg/dL 
Borderline = 40-60 mg/dL 


Too low = <40 mg/dL 


BLOOD TRIGLYCERIDE. This is a standard test performed at 
every annual checkup. Blood triglyceride levels cannot tell 
you if you have diabetes, but in combination with diabetes 
and bad cholesterol, they can tell you if you have a higher 
chance of heart disease. The test can be done at your GP 
practice and sent away for analysis. 


Normal = <100 mg/dL 


LIVER FUNCTION (AST, ALT). If you are overweight or obese, or 
prediabetic, you can ask for a liver function test, which will 
show whether your liver is working fine or if there are 
excess fat deposits that make it work less effectively. A bad 
liver test can be a signal that you are likely to progress to 
more severe diabetes in the future. The test can be done at 
your GP practice and sent away for analysis. 


Normal AST = 5-50 units/litre of blood 
Normal ALT = 7-56 units/litre of blood 


KIDNEY FUNCTION. There are many kidney function tests, 
including Glomerular Filtration Rate, Serum Creatinine, 
and Urinary Albumin-to-Creatine Ratio. Kidney function 
tests are only performed when you know there is a family 
history of kidney disease, or if you are frequently going to 
the loo two or three times during the hours when you 
should be sleeping. You should also check for the presence 
of ketones in urine. Ketones are a by-product of the 
breakdown of muscle and fat. Dangerously high levels 
happen when there’s not enough available insulin in your 
system, not from following a ketogenic diet. Usually, 
ketones are undetectable in urine, so any amount of 
detectable ketone in the urine is a sign of diabetes. 


Blood Urea Nitrogen (BUN): Normal = 7-20 mg/dL 


Serum Creatinine: Normal = 0.84-1.21 mg/dL 
Albumin Urea Test (urine test): 

Normal = <30 mg/dL 

Potential kidney damage = 30-300 mg/dL 


Severe kidney damage = >300 mg 


VITAMIN B,>. If you’re already taking the diabetes medication 
metformin, you need to check your vitamin Bj, levels. One 
of the side effects of metformin is that it lowers your ability 
to absorb vitamin B,5, which can make you feel weak and 


depressed, and can contribute to numbness in toes 
(peripheral neuropathy). 


Normal = 180-914 ng/L (nanogram/litre of blood) 


THYROID (TSH). If you have Type 1 diabetes, feel lethargic, or 
have unexplained weight gain, ask your doctor to test your 
thyroid gland. Women over 40 years of age who are 
premenopausal or menopausal typically have less thyroid 
function. An overactive or underactive thyroid cannot tell if 
you have diabetes, but it can explain a rapid weight gain or 
weight loss, or feelings of anxiety or lethargy. You can do 
this test in the doctor’s office. If you are outside the normal 
range your doctor will recommend further testing. 


COMPREHENSIVE FOOT EXAM. Your doctor can check your feet 
for any numbness or lack of sensation, which are symptoms 
of severe diabetes. If your doctor tells you that you have a 
concerning level of numbness, consider wearing 
comfortable shoes such as trainers all the time, and check 
your feet every day for cuts, bruises, or skin abnormalities. 


RULES FOR REGULAR TESTING 


Keep the following in mind before you get your blood 
tests: 


Always go for your blood work at the same time of day, 
preferably in the morning (before 10 a.m.) and on an 
empty stomach. If you take your blood tests before 10:00 
a.m., then it’s likely that your overnight fast is about the 
same length as usual. If you take the tests after 10:00 or 
11:00 a.m., then you might have fasted more than 14 to 
16 hours, which can change the test results. Do not drink 
anything besides water before your blood test. 


Make sure you can maintain your normal lifestyle and 
schedule for at least three days prior to the tests. Try to 
get a good night’s sleep and limit your consumption of 
fatty foods or excess alcohol. Fatty, fried foods can affect 
the blood work for more than a day, while the effect of 
having excess carbs dissipates within 12 hours. If you do 
night shift work, try to get your tests done on an off day 
when you can fast ahead of time for at least 10 hours 
Don’t test immediately after having a fever, cold, flu, or 
infection. The illness itself or the medication to treat it 
can affect your lab results. 


MAYA TOOK HER NUMBERS SERIOUSLY AND REVERSED 
PREDIABETES 


Maya is in her mid-30s, working as a sales manager at a 
multinational company. She typically travels on business 
several times a year. Last year, after her annual checkup, 
her doctor told her everything was fine, but when Maya 
was about to leave the appointment, the doctor suggested 
that Maya “just watch your diet and do some exercise”. 
Maya thought the comment was strange, as she hadn’t 
gained any weight in the past five years, and during 
checkups in those years her doctor never mentioned that 
she needed to diet. 


When she got home, she dug out her lab results from the 
last four years and compared them with the numbers on 
the sheet her doctor had just given her. Being in sales, she 
was quick to spot the trends. Her fasting blood sugar had 
been creeping up over the last four years from 83 to 89, 96, 
101, and now 116 mg/dL. Similarly, her HbAic for the 
same period was 4.7, 4.9, 5.2, 5.4, and 5.9 per cent. Even 
though her doctor didn’t use the words “you’re 
prediabetic”, Maya knew what the results meant: her 
mother has Type 2 diabetes. Maya’s blood cholesterol was 
also creeping up and was now at 229 mg/dL (considered 
borderline high). 

Maya wanted to try IF to reverse her prediabetes. She 
considered her lifestyle when she set up her eating 
window, knowing her business travel and typical late-night 
dinners with clients would affect her timing, so she 
selected a 10-hour eating window that stretched from 
11:00 a.m. to 9:00 p.m. She planned to skip the breakfast 
meal and instead have brunch around 11:00 a.m., one or 
two healthy snacks in the afternoon, and her business 
dinner starting at 7:00 p.m. She swapped her 8:30 a.m. 
morning latte for a black coffee with no sugar or cream. 
She was doing what I call the “black coffee IF”, which is 
okay because while it’s not the perfect way to do IF, it is 
better than not doing IF at all. 

Maya also bought a blood glucose monitor to check her 
morning fasting blood glucose once every week. After 12 
weeks her morning fasting blood glucose had come down to 
between 101 and 110 mg/dL. She also felt sharper during 
the day and had better sleep at night, including on her 
travel days (which was a pleasant bonus surprise for her). 
She noticed that her menstrual cycle was more regular 
now. She had always thought travelling once a month 
might have been the reason for her irregular periods, but 
the new IF lifestyle restored her peace of mind about her 
reproductive health. 


She continued this lifestyle, and after six months of IF, 
when Maya got her labs done again, her prediabetes was 
gone. Her fasting glucose stood at 95 mg/dL, her HbA1c 
was at 5.4%, and her cholesterol had come down to 196 
mg/dL. All these numbers were technically healthy. But 
Maya knows that she has to maintain this lifestyle if she 
wants to continue to enjoy good health. 


ASSESS YOUR MEDICATIONS 


Your doctor will determine if you need to start taking 
medication to control diabetes, or whether you can make a 
change to the medications you are already taking. This is 
an important decision to make with your doctor. We have 
been trained to feel that getting a prescription from a 
doctor is a sign of success, and that our symptoms or 
condition will magically disappear as a result. While that 
may be true for some health issues, it isn’t true for 
diabetes. Yes, you may feel better when your blood sugar is 
controlled with medication. However, taking the 
medication is only one small part of a diabetes 
management programme. Any prescription is not a free 
pass to revert to old ways that may have caused your 
condition in the first place. 

The biggest contributor to improvement is paying 
attention to your lifestyle by optimising your circadian 
rhythm. Remember, if you don’t correct your lifestyle, then 
that first diabetes pill can become two pills in a year, and 
three or four pills in two to three years. Worse, if you rely 
solely on medication to control your blood glucose, over 
time your blood glucose levels can worsen. That’s why 
you'll often hear that someone who has diabetes has to 
increase the dose over time. My goal is for you to take less 
medication over time, not more. 

One reason I feel strongly about making these lifestyle 
interventions is that it takes a medicine cabinet to manage 


diabetes, and many of those medications can produce 
adverse side effects that range from general weakness to 
stomach issues, pain, and other symptoms. Generally, the 
higher the dose of the medication, the higher the risk of 
adverse effects; then, to take care of these side effects, you 
may have to take additional drugs. So, it is not surprising 
that the average person living with a diagnosis of Type 2 
diabetes for five years or more takes six or more 
prescription medications.2 What’s more, the more meds 
you have to take, the more likely it will be that you will 
forget to take them on time or every day. 

Also, be aware that certain diabetes medications can 
cause severe hypoglycaemia when combined with IF. If you 
are already taking diabetes medications and find that you 
feel dizzy when you start IF, stop the programme and talk 
to your doctor. Your doctor may adjust your medication 
before you restart a 10- or 12-hour eating regimen. 

If you are on blood pressure medications or cholesterol 
medication, discuss IF with your doctor before you start the 
programme. You may not need to reduce the dosage before 
you start IF, but you may want to get yourself checked 
every three months after implementing IF, to adjust all 
drug dosage, or even get off some medications. 


DIFFERENT TYPES OF DIABETES MEDICATIONS, WHAT THEY DO (MODE 
OF ACTION), AND THEIR TYPICAL COMPLICATIONS 


Oral or Effective Risk for 
Type of Drug Trade Names (UK) fee forGlucose Developing 
Injection F 
Control Hypoglycaemia 
Metformin Bolamyn, Diagment, Clucent, Oral High No 
Glucophage, Metabet - 
SGLT2 inhibitors eae Oral Intermediate No 
Farxiga, Invokana 
Vietoza, Lixumia, Ozernpic, Oral or ‘ " 
GLP-1-RAs Trulicity, Byetta, Bydureon injection High No 
Januvia, Onglyza, Tradjenta, 
DPP-4 inhibitors Nesina, Trajenta, Galvas Oral Intermediate No 
Vipidia 
Thiazolidinediones Actos, Competact Oral High No 
Sulphonylureas Glibenese, Minodiab, 
nd ti Diamicron, Daonil, Amaryl, Oral High Yes 
(2nd generation) Talbutamide 
Novorapid, Flasp, Apidra, 
lisuitiia Actrapid, HumulinS, Humulin| Injection Highest Yes 
Isophane, Insulatard, suman | or inhaled MEMES ba 
Basal, Tresiba, Lantus 


Different types of diabetes medications and their efficacy to reduce blood 
glucose and potential side effects. Only some of the trade names are shown. 
Several diabetes medications (not shown here) also contain a combination of 
metformin and another drug and are marketed under different trade names. 

Within the same class of drugs, depending on dose or chemical formula, some 
may have adverse effects, whereas others may not. Your doctor may take into 
account your kidney function and risk for future kidney diseases when 
prescribing specific diabetes medications and their dosage. 


Arterial 


Twoeor Dia Weight Biswas Heart Other Potential Risks/ 
i & | Change ti Failure Side Effects 
Buildup 
Matfornitn Newteal Potential Neutral Upset stomat h, vitamin 
benefit B., deficiency 
Bone fracture, 
amputation, urinary 
Sapaate Weight . anise tract infection, low 
SGLT2 inhibitors bes Benefit Benefit eas s 
Loss blood Ire, 
increased LDL 
cholesterol 
vayits Upset stomach, 
Weigh Mostly i 
GLP-1-RAs \ eight i; sitly Neutral pancreas inflammation, 
Loss neutral 


thyroid cancer 


Some 
Pere isk from ‘ancreas inflammiatio 
DPP-4 inhibitors | Neutral Neutral H om Paner i inf alts Hy 
certain joint pain 
drugs 


Heart failure (for some 
drugs), fluid retention, 
bone fractures, bladder 
cancer, increased LDL 
cholesterol 


Weight Somedrugs Increased 


Thiazolidinediones oe Bp in 5 
Gain may benefit risk 


Feeling low energy 
fontia 


Sulphonylureas Weight 


F : Neutral Neutral A 
(2nd generation) Gain night), he, 
ased ¢ 
generation drugs 
, Weight Injection site reaction, 
Insulin oat Neutral Neutral ! nae ae 
Gain hypoglycaemia 


One way to reduce your dependence on medication is to 
make sure you are taking your prescriptions at the right 
time of day. Just like our bodily functions have circadian 
rhythms, the body responds to certain drugs better at 
specific times. Aligning with that “right time” to take the 
meds can potentially reduce adverse side effects and make 
the drugs more effective, even to the point where you may 
be able to take a lower dose. 

Diabetes medications typically reduce blood glucose after 
a meal. That’s why the right time for taking most 
medications is just before or immediately after breakfast, 
lunch, or dinner. One class of drugs called sulphonylurea 
can reduce your fasting blood sugar level irrespective of 
your meal. If those medications are taken in the evening, 


then they are more likely to cause more harm by further 
reducing your blood sugar level to dangerously low levels. 
So, those are the only drugs that should always be taken in 
the morning. For all the other medications, just follow what 
your doctor tells you to do. Certain types of diabetes 
medications (SGLT2 inhibitors) at a low dose are more 
effective at bedtime compared with morning. However, 
these medications may cause you to wake up to use the loo 
in the middle of the night. If you don’t mind waking up once 
during the night to use the loo, you can try taking these 
specific diabetes medications in the evening. Insulin is 
always taken before eating. 

People take different types of supplements or vitamins. 
For example, doctors often tell patients on metformin to 
take vitamin B,5 at the same time. And many diabetes 
patients have joint problems so they add medications to 
treat that joint pain. If you have arthritis or joint pain, 
although the pain is worse in the morning, take the pain 
medication at bedtime. A slow-release formulation of the 
pain medication at bedtime works better to reduce arthritis 
pain in the morning.*- 4 

A sinister friend of diabetes is hypertension, or high 
blood pressure. Irrespective of what type of blood pressure 
medication you might be on, taking the medication at 
bedtime is always better than taking it in the morning. 
Some studies have shown that evening statins are better, 
and other studies have shown better results for morning 
statins. The difference might have to do with dosage or 
type of statin. A recent study on blood pressure medication 
timing and outcome showed that blood pressure meds, if 
taken at bedtime, have better outcomes than the same 
medications taken in the morning or after breakfast.2 


If you are not regularly taking your medications, be honest 
with your doctor. Otherwise, your doctor may prescribe 
more powerful medications, thinking that the one you are 
taking isn’t working if your blood glucose levels are moving 
in the wrong direction. 

As I mentioned, some medications have unpleasant side 
effects. Some diabetes medications can cause upset 
stomach, some can cause nightly hypoglycaemia, some can 
affect kidney function and cause frequent urination, some 
can induce a urinary tract infection. If you are not taking 
your medication because it is causing other problems, 
discuss this situation with your doctor. The doctor may 
prescribe a lower dose or an alternate medication, or give 
you different instructions for when to take your meds so 
that you can tolerate them better. 


MONITOR YOUR HEALTH WITH THE RIGHT TOOLS 


Investing in some basic tools will make managing your 
diabetes infinitely easier. Many of these tools will be useful 
for everyone in your family—even those without diabetes. 

BODY WEIGHT SCALE. A simple bathroom scale is fine, but if 
you want to be fancy, get one with a Wi-Fi connection that 
can automatically transmit your weight to a log kept on 
your smartphone. Weighing yourself once a week is 
sufficient—you don’t have to weigh every day—but try to 
weigh yourself at the same time each week. Try to take 
your weight in the morning after a bowel movement and 
before eating your breakfast. Your weight can vary by up to 
almost a kilo during the day, depending on whether you 
have just eaten a large meal or whether you have some 
fluid retention. 

MEASURING TAPE. One of the measurements of risk for 
diabetes and heart disease is belly fat, or the waist-to-hip 
ratio. The easiest way to track this is to take an accurate 
measurement of your waist once a month. If your waist is 


more than 101 centimetres (for men) and 89 cm (for 
women), talk to your doctor to set a goal for losing weight. 
Asian men and women are at higher risk and need to 
further reduce their waistline: 90 centimetres for men and 
80 centimetres for women. Even if you don’t lose too much 
weight, losing a few kilos from your belly goes a long way 
towards improving your diabetes situation and reducing 
your risk for heart disease. We have found that following a 
10-hour IF for 12 weeks can lead to a clinically significant 
reduction in waist circumference.® 

BLOOD GLUCOSE MONITOR. A simple blood sugar monitor 
uses finger pricks. Your blood glucose reacts with a 
chemical on a piece of paper, and the resulting reaction is 
read by the glucose meter. Many of these monitors now 
have a Wi-Fi connection to automatically transfer the 
results to your smartphone or computer. If you suffer from 
Type 1 diabetes in the UK your doctor or nurse will give 
you a blood glucose meter for free. The NHS will provide a 
monitor for other types of diabetes under certain 
conditions; speak to your diabetes team regarding these. 
Monitors are also available online for fairly modest sums. 
You will need a blood glucose monitor for the 12-week 
challenge outlined in Chapter 10. 

Your morning fasting blood glucose can vary from day to 
day. If you are diabetic, the number may fluctuate as much 
as 10 to 30 points between days. But if it goes up by more 
than 30 points relative to the previous day or relative to 
your last seven-day average, then try to remember what 
you did differently on the previous day. If you ate a meal 
too late, did not sleep well, had a change in medication, 
didn’t exercise, or felt sick, your blood glucose can be quite 
different. 

If you are prediabetic, take a fasting blood glucose 
reading once or twice a month. If you are diabetic, take the 
reading once or twice a week. If you are severely diabetic 


or are on insulin therapy, do it every day. No matter how 
often you take the reading, do it in the morning, 
immediately after you wake up. Then, take a bedtime blood 
glucose reading. If you eat your last meal more than 3 
hours before bedtime, your blood glucose before bed 
should be similar to or slightly above your morning fasting 
glucose level. 

If your doctor has recently told you for the first time that 
you are diabetic, take a fasting blood glucose reading every 
week. For two to three days each week, take a blood 
glucose reading before breakfast (i.e. 1 to 2 hours after 
waking up), lunch, and dinner and then repeat the readings 
1 hour after breakfast, lunch, and dinner. If your lunch is 4 
or 5 hours after breakfast and dinner is 4 or 5 hours after 
lunch, your before-meal readings should be similar to your 
morning fasting glucose (unless you snack in between). 

The reading after a meal is mostly determined by the type 
of food you eat. If you have food rich in carbohydrates, and 
specifically from sugary or starchy food, then your after- 
meal blood glucose can spike as high as 160, 180, or even 
more than 200 mg/dL. But if it shoots up to 300 mg/dL or 
higher after any one meal, talk to your doctor, because a 
reading this high means that you may be hyperglycaemic 
and might pass out in the future, even if you feel fine now. 
This condition may improve with IF that is combined with 
better food choices, as outlined in Chapter 6. 

During IF, if you wake up in the middle of the night 
feeling too hungry or feeling dizzy from hypoglycaemia, 
and you can take a blood glucose reading before reaching 
out for some sugary drinks to manage your hypoglycaemia, 
take that glucose reading. If it is unusually low (<70 
mg/dL), then make a note of it, take the recovery drink, 
and in the morning let your doctor know about this. If this 
pattern repeats within a week or two, try to go back to a 
12-hour IF eating window and let your doctor know so your 
diabetes medications can be adjusted. Your doctor will let 


you know when you can try the 10-hour eating window 
again. 

CONTINUOUS GLUCOSE MONITOR (CGM). This is a wearable 
device with a small filament that is inserted under the skin 
on the belly or on the arm. Once inserted, the CGM takes a 
glucose reading every 5 or 15 minutes. The device itself is a 
small disc that attaches to your belly or arm with a 
temporary glue. Each CGM can be worn for up to two 
weeks, during which time you can shower, swim, do 
physical activity, and sleep with it on. 

There are three types of CGM monitors. The first is from 
Abbott called FreeStyle Libre, which is the least expensive, 
and is only for Type 2 diabetes. The Dexcom G6 CGM and 
the Medtronic Guardian Connect CGM are both good for 
Type 1 diabetes. Depending on which CGM you are 
wearing, the reading can be sent straight to your 
smartphone. Sometimes you may have to swipe your 
smartphone against the CGM to get the latest number. The 
reading will let you know whether you are in a safe range 
or if you are approaching hypoglycaemia or 
hyperglycaemia. Some models also tell you which way you 
are trending over a period of time—whether your blood 
sugar is going down, going up, or staying steady. 

A CGM is much better than the finger-prick glucose 
monitor because it continues to test you at night. We aren’t 
exactly sure why nightly blood glucose fluctuates. Although 
you might think that if you don’t eat in the middle of your 
sleep, your blood glucose remains low and flat, this is not 
always true. Some people show nightly rises in blood 
glucose and some show a sharp rise in the morning, even 
before waking up. These glucose fluctuations can be 
reduced and stabilised to within a healthy range for many 
individuals who do IF,2 as long as they are aware of them. 

The CGM also helps you learn how your blood glucose 
changes after a night of disturbed sleep. For instance, you 


may see more fluctuation in nightly glucose and a modest 
increase in glucose on the following day. CGM can also pick 
up nighttime hypoglycaemia before you have any 
symptoms. The CGMs that are recommended for people 
with Type 1 diabetes are more reliable in detecting 
dangerously low glucose or hypoglycaemia that can happen 
in your sleep, or even during the daytime. 

There are studies showing that people who use glucose 
monitors do much better in controlling their blood 
glucose.2 A CGM can show you results after every meal, so 
you can see how high your blood glucose goes and how 
long it stays above the safe level. As you adjust your diet to 
include more high-fibre and low-GI foods, you will also 
notice how the glucose rise may be blunted. By seeing 
these responses meal after meal, you can choose the foods 
that do not raise your blood glucose dangerously high. You 
will be surprised to find that many shop-bought, packaged 
foods that claim to be healthy will, in fact, raise your blood 
glucose to a dangerous level. At the same time, you may 
learn that certain snacks, such as peanuts, edamame, and 
so on, do not raise your blood glucose too much. My study 
participants have told me that when they eat roasted 
peanuts in their shells as a snack, their blood glucose 
barely rises. 

A CGM can also help you see how exercise affects your 
blood glucose in real time. A brisk walk outside or ona 
treadmill, or on an elliptical or exercise bike, for 10 to 15 
minutes before or after a meal will help to keep your blood 
glucose in check. You may notice a smaller rise and a 
sharper fall in blood glucose depending on when and how 
much you exercise before or after a meal. This will help you 
figure out what type of exercise you can do to optimally 
reduce your blood glucose. You can also wear a CGM 
during strenuous exercise; spinning, high-intensity interval 
training, running, weight training, and the like and see how 


your blood glucose changes. If your blood glucose goes up 
too high, consider reducing your exercise intensity. The 
great thing is that you don’t have to remember to do the 
test because the CGM is doing it all the time. And it’s not 
painful. Having a CGM and taking note of every meal you 
eat can be a powerful approach to learning about how your 
own body reacts to different foods at different times of the 
day. And, you don’t have to write down the numbers 
because you can always look at your history on your 
smartphone. 

If you forget your medicine, you may also see a general 
rise in your blood sugar—both fasting and postprandial 
blood glucose may rise; these are two important reminders 
to take your medication. Lastly, stress can raise your blood 
glucose level, and you may notice it on your CGM. It can 
act as a good reminder to incorporate relaxing activities 
into your daily routine, such as breathing exercises, 
meditation, and reading. 

If you decide to use a CGM, also have a finger prick 
glucose reader handy. The CGM readings can make you 
more anxious about your blood glucose until you master 
using the data. For example, after a meal, the CGM reading 
is slightly delayed by 15 to 30 minutes relative to your 
blood glucose reading from a finger prick test. Also, some 
of the CGMs can occasionally give a reading that is 10 to 
20 points higher or lower than the finger prick reading. 
Some brands of CGMs also misrepresent your fasting blood 
glucose during sleep, particularly if the sensor is pressed 
against the mattress or your partner, showing that your 
blood sugar is too low, while in essence your blood sugar 
may not be that low. 

Unlike a blood glucose monitor that anyone can purchase 
in the UK, as of 2021, you need to consult your diabetics 
team first and get their support, according to Diabetes UK. 
The charity also advises that you can expect to pay up to 
£1000 for a stand-alone system or about £500 if you 


already have a pump and you want a system that works 
with that. There are some CGMs that cost less than others, 
but it is still an expensive undertaking. However, at 
minimum, wearing one once every three months for 
fourteen days will give you a good idea where you are with 
your blood sugar levels. I recommend that on the 12-week 
IF program, it would be the most valuable to wear one for 
the first two weeks and then during the last two weeks. 
MEDICINE REMINDER. Most diabetics take more than one 
medication to manage their blood glucose and associated 
health conditions. In addition to these, your doctor may 
prescribe certain vitamins, minerals, and supplements. A 
weekly pill organiser is an easy tool to make sure that you 
take medication regularly. You might also use a pill 
reminder app to signal when it’s time to take your meds. 


A CONTINUOUS GLUCOSE MONITOR 
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HOW THE CGM REPORTS A GLUCOSE READING 


Eating Window: 7:00 a.m. — 11:00 p.m. 
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10-hour IF and Improving Diet (Eating Window: 9:00 a.m. — 7:00 p.m.) 


350 
mg/dL Grilled salmon, 
Low GI toast, Coff meatiaeh salad, lentil soup 
cheese, avocado offee (no sugar), ’ Cucumber salad 
ginger tea toasted nuts : brown rice, lentil 
. ‘ ‘ spinach-paneer 
Peanuts =} Edamame } 
mt ‘ 1 : ' > 
140 ne ‘ —_ : : 4 
* ‘ ‘ : ; C |_ Blood Gluclose 
: ’ | Safe Zone 
80 - 
6 8 10 Noon 2 “4 6 8 10 = Midnight 


2 4 
am a.m. a.m. am. am p.m. p.m p.m p.m. p.m. 


MEDITERRANEAN DIET COOKERY BOOK. Almost all cookery 
books are written for people without obesity, diabetes, or 
heart diseases. Most of these do not provide the calorie 
count or nutrition content for the recipes. However, many 
cookery books advocate the Mediterranean diet, like The 
Mediterranean Method by Steven Masley, MD. This book 
contains that nutritional information, as well as plenty of 
healthy recipes using fruits, vegetables, fish, and meat. 
Also browse the cookery section in your local bookshop. 
Many cookery writers are increasingly health-conscious 
and a number of these authors supply nutritional 
information including calorie counts, saturated fats, and 
sugar content for their recipes. Additionally, you will 
always find something you can cook by consulting the 
shopping list beginning on page 142. 


PARTICIPATE IN A CLINICAL STUDY FOR DIABETES MANAGEMENT 


Your participation in a clinical study can be fulfilling as you will help improve 
the health of millions of other people. Check ClinicalTrials.gov for studies 


moa mou 


being done near you. Search for “diabetes”, “weight management”, “heart 
condition”, “exercise program”, programme”, “foot care”, and more. If you 
are part of an ethnic minority, it is even more important that you participate 
in such studies. Some of the studies may require a specific time 
commitment. But you may get more care, more medical attention, and 
more safety monitoring than your current healthcare prefessionals or 
insurance company can provide. 

For example, one well-known study tracking diabetes called the Diabetes 
Prevention Program (DPP), involved 3,234 participants who were at high risk 
for developing diabetes and it was held at 27 different clinical centres. The 
participants were tested on the effects of better lifestyle and medications to 
prevent the onset of Type 2 diabetes (NIDDK.NIH.gov/About- 
NIDDK/Research-Areas/Diabetes/Diabetes-Prevention-Program-dpp). This 
study found that reducing body weight by 5% or more and adding moderate 
physical activity for 150 minutes a week were effective in preventing Type 2 
diabetes among 58% of participants. It is conceivable that more than 32 
million people will avoid diabetes in the United States alone by following the 
results of this DPP. That means that every one of those participants 
contributed to improving the health of at least 10,000 people, or the 
population of a small town. 

Similarly, our own study of 10-hour IF spawned many other studies and 
initiated a trend in IF. In the last six years, at least 8 million people 
worldwide have adopted some forms of IF. In other words, each of our early 
adopters of TRE/IF has influenced the health of at least a million people. 


WHAT'S NEXT 


It’s time to put everything you’ve learned together. In the 
next chapter, I show you how to take the 12-week IF 
challenge so you can see how you can improve your health. 


CHAPTER 10 
The 12-Week Challenge 


The goal of the 12-week challenge is to get all three aspects 
of your circadian code—eating, exercise, and sleeping—into 
optimal alignment. This challenge is designed to 
incorporate both the small and big changes necessary, so 
that you can adopt and sustain IF for the rest of your life. 
The overwhelming consensus from our research is that 
once people adopt a 10-hour Intermittent Fasting window, 
everything else becomes easy to incorporate. As I like to 
say, good habits beget more good habits. 

The challenge is designed to help you make incremental 
changes instead of bombarding you with multiple large 
changes all at once. It is also designed to last for 12 weeks 
because that is the time necessary to both create new 
habits and track real progress. I have outlined the 
programme to feature biweekly changes. Stick as best as 
you can to the schedule. If you are up to a greater 
challenge, you can always incorporate the exercise or sleep 
strategies for the upcoming two weeks earlier. When it 
comes to exercise and sleep, more is always better. 

We have also found that food-choice compliance is the 
most difficult aspect of the challenge. My advice is to get 
your family on board with this new eating plan as quickly 
as possible. The more people in your household who you 
can convert to a low-GI Mediterranean diet, the easier it 
will be to stick with it. Remember, we’re not counting a 


single calorie: we are focusing on making better choices. 
Before long, your whole family will see how many new 
delicious food options are available and easy to prepare. 


Let’s get started! 


SET YOURSELF UP FOR SUCCESS 


The following items will make it easier to succeed in the 
Challenge because they can enhance your optimisation of 
IF, sleep, and exercise. 


Notebook. You can use the same notebook in which you 
are keeping your medical history; that way you can show 
your progress to your doctor. During the challenge, you 
will keep detailed records to log your food, fasting time, 
sleep time, and so on. You can also use your smartphone 
or the myCircadianClock app. 


Earplugs, nose strips, and an eye mask. These can 
assist you in getting a good night’s sleep at home or 
when you travel. If you are a frequent traveller, you may 
also want a comfortable neck pillow for in-flight naps. 


Trainers/exercise shoes. Purchase comfortable walking 
shoes with a good insole. If you have lost sensation in 
your leg, it is even more important to make sure you wear 
protective shoes all the time to avoid getting injured and 
infected. If you are overweight or obese and want to start 
brisk walking or weight training, consult a trainer to 
purchase braces (e.g. knee braces) to prevent sore or 
sprained joints. 

Refillable water bottle. These are a great way to see 
how much water you have consumed, which is difficult to 
track if you are pouring yourself only a glass a couple of 
times a day. 


Blood glucose monitor. These are available at any 
pharmacy. See if your doctor can also prescribe a 


continuous glucose monitor; though not essential, it is 
nice to have. 


- Home blood pressure monitor. These are available at 
any pharmacy and are simple to use. 


SET YOUR PERSONAL GOALS 


Personal goals are just that—they work for you, and you 
alone. You know how you are living and what your current 
state of health is. And you know what is coming up for you 
in the near future. For now, let’s set the goals just for this 
12-week challenge. 

Your goals can be influenced by what your doctor has 
told you about your blood glucose numbers. The numbers 
don’t lie and monitoring them is the best way to determine 
if you are succeeding. And as you learned in Chapter 1, 
lowering your blood glucose is even more important than 
weight loss. So, let’s begin by writing down your top three 
goals. They can be specifically about your mental or 
physical health. Here are some ideas you can work with. 

*If you have prediabetes with HbAic between 5.6 and 
6.5% or a fasting blood glucose between 100 and 125 
mg/dL: 


1. Reverse my HbAtc to within healthy range 
2. Reduce my risk for metabolic syndrome 


3. Improve physical fitness by walking at least 5,000 
steps (in the UK, the recommended number of steps 
per day is 10,000) a day and doing some stretching and 
strength exercises. 


*If you are living with Type 2 diabetes and take only one 
diabetes medication: 


1. Reduce my HbAt1c by 0.5% 


2. Reduce my risk for metabolic syndrome 


3. Improve physical fitness by walking at least 5,000 
steps a day and doing some stretching and strength 
exercises. 


*If you are living with diabetes and take two or more 
diabetes medications: 


1.Reduce my HbAic by 0.5% 
2.Reduce my diabetes medication dosage 


3.Reduce my symptoms for diabetes and its 
complications. 


Personal Goal #1: 


Personal Goal #2: 


Personal Goal #3: 


Use the chart in Chapter 1 to determine how much weight 
you need to lose. Find your target weight for the challenge 
by assuming that you will lose an average of halfa kiloa 
week. If you are significantly overweight, you may lose 
more. As you lose weight, your waistline will likely 
decrease; it’s a good goal for both men and women to lose 
2.5 centimetres around the waist or go down 1 trouser size. 
The CDC recommends that you use a tape measure, 
measuring your waist around your belly button.+ 

Record your current measurements and goals: 


Beginning Waist Circumference: 


Target Waist Circumference: 


Current Morning Fasting Blood Glucose: 


Use your doctor’s binder to find this information from 
your last checkup: 


Current HbAt1c: 


If your Alc is above 7.0%, record your current bedtime 
blood glucose: 


Current Blood Pressure: 


Current Blood Triglyceride: 


Current HDL Cholesterol and LDL Cholesterol: 


KEEP A WATCH FOR METABOLIC SYNDROME 


As you optimise your circadian rhythm by adopting IF, a reasonable goal is 
to reverse all your numbers so that you can avoid both diabetes and its 
metabolic syndrome sinister friends. All these numbers can be reversed: 

¢ High levels of blood glucose 

e Abdominal obesity 

¢ High blood pressure 

¢ High triglycerides 

¢ High-density lipoprotein cholesterol (HDLC) levels 


The goal of optimising your circadian rhythm is to improve 
both your daily sense of wellness and your laboratory test 


numbers. When you can quantify feeling better along your 
journey to improved laboratory numbers, then you are 
more likely to continue the journey well past the 12-week 
challenge. 

Use the following grid to record your scores on a scale of 
1 to 10. Refer to the assessments in Chapter 4 to see which 
symptoms are bothering you most. Use my prompts to 
accurately target your response. Or, imagine how you felt 
when you were completely healthy and fit; that may have 
been in your teenage years or your 20s or 30s. Think of 
that as your best score (a score of 10) and then imagine 
how you feel now compared to your personal best. Here’s 
the key for using the grid. 


1. Morning pain and stiffness: 1 = significant pain 
whereby you cannot function normally for up to an hour 
after waking up; 10 = no pain in any joint and no 
stiffness. 

2. Morning energy: 1 = chronic morning fatigue; 10 = 
full of energy. 

3. Daytime mental clarity: 1 = inability to stay on task 


and/or remember tasks; 10 = competent and clear- 
headed. 


4. Energy after physical activity: 1 = cannot walk up 
two flights of stairs without losing breath or feeling 
very tired after a few minutes of working in the garden 
or moderate physical activity; 10 = little or no sense of 
physical tiredness even after an hour of brisk walking 
or jogging. 

5. Aches and pains (headaches, back pain, joint 
pain, etc.): 1 = experiencing any of these pains at 
least once a day and you take medication to find relief; 
10 = an entire week free from aches and pains. 


6. Mood: 1= feeling low, pessimistic about the future, 
anxious; 10 = happy, upbeat, and hopeful. 


7. Hunger: 1 = excessive hunger pangs at least twice a 
day outside of meals; 10 = no feeling of extreme hunger 
outside of meals throughout the day or night. 


8. Gut health: 1 = bloated, gas, heartburn, indigestion, 
irregular bowl movement; 10 = none of these symptoms 
on any day of the past week. 

9. Bedtime sleepiness: 1 = not tired at bedtime, taking 
more than 30 minutes in bed to fall asleep; 10 = tired 
and ready to fall asleep in 15 minutes. 

10. Sleep: 1 = waking up two or three (or more) times 
and/or inability to stay asleep; 10 = at least 6 hours of 
uninterrupted sleep or waking up only once to use the 
loo or to sip some water. 


How | Feel Before the Scale of 1 to 10 
Programme 


1. Morning pain and stiffness 
2. Morning energy 
3. Daytime mental clarity 


4. Energy after physical activity 


6. Mood 


7. Hunger 
8. Gut health 


9. Bedtime sleepiness 


10. Sleep 


START THE 12-WEEK CHALLENGE 


We typically start our challenge participants on a Friday or 
the last day of their working week. We find that this is the 
best day to go to bed early after your first day of IF. And if 
you cannot get to sleep because of hunger or a headache, 
you have the opportunity to sleep in on Saturday morning. 
If you can avoid a Friday-night feast on your first attempt, 
you will overcome one of the major hurdles in adopting IF. 
Record your results on page 232 and in your notebook: 


WEEKS 1 AND 2: FOCUS ON A 12-HOUR IF 


1. Food timing. Choose your 12-hour window for eating 
all your meals. Follow all the guidelines in Chapter 5 to 
determine the 12 hours that will best fit your existing 
lifestyle and how many meals you will eat. 


2. Sleep time. Set a time that you can be in bed each 
night. The goal is to spend at least 7 hours in bed every 
night. 

3. Set your night-light/night shift features on all 
computer screens and your smartphone to make the 
screens dim and turn orange 2 hours before your 
bedtime. This will be your nudge to get ready for sleep. 


4, Adjust your bedroom temperature to 21°C or lower at 
night. Use the loo before going to bed, so that you don’t 
wake up to use the loo at night. After waking up in the 
morning, make it a point to open the window curtains 
to let the daylight flood into your room. 


5. Go outside after waking up to get some daylight for 
roughly 15 minutes. You can go for a short walk or do 
stretching exercise outdoors. 

6. Plan your food for the day, including when you will eat 
and what you will eat, and prepare accordingly. Pack a 
lunch and snack, if necessary. 


7. Remove the “no” foods listed in Chapter 6 from your 
home. Otherwise, follow your typical diet. 


8. If you don’t currently exercise at all, start the exercise 
programme with stretches. Use the internet to locate 
online stretching exercises or yoga classes you can 
follow. I like the programme outlined in the book Vital 
Yoga, by Meta Hirschl. If you currently exercise, follow 
the schedule outlined in Chapter 7, moving your 
exercise time to afternoon and/or early evening, which 
is better for managing blood glucose than exercise in 
the morning. If you cannot find time in the afternoon or 
evening, exercise whenever you have time. 


9. Record your weekly weight and daily morning fasting 
blood glucose reading. 
10. Record the results for the “How I Feel” survey at the 
end of the week. 


WEEKS 3 AND 4: SWITCH TO A 10-HOUR IF 


1. Food timing. Condense your eating window to 10 
hours that best fit your lifestyle. Follow all the 
guidelines in Chapter 5 to determine the 10 hours that 
will best fit your existing lifestyle and how many meals 
you will eat. 


2. Sleep. Avoid sleeping with pets or people who wake up 
at night. Train your children to sleep in their own beds. 
If you have a snoring partner, start using a pair of 
comfortable earplugs. If you cannot make the bedroom 
completely dark, try an eye mask. 


3. Push your first cup of coffee or tea to your new 
breakfast time. If you must have a hot beverage as soon 
as you wake up, try hot water with lemon juice ora 
decaffeinated herbal tea. Enjoy your coffee with milk 
and one of the approved sweeteners with breakfast. 


4. Increase your breakfast size to make it the biggest 
meal of the day. 


5. Have no coffee, tea, or hot chocolate after 2:00 p.m. to 
ensure that you will get a good night’s sleep. If you are 
feeling low in energy in the afternoon, have a large 
glass of water. 


6. Swap out packaged energy bars for nuts, houmous, 
fresh raw vegetables, and fruit as a snack. 


7. Check your step count before dinner. Make a target of 
reaching 5,000 steps every day. If your step count is 
low, plan to go for a walk after dinner. (Note that the 
NHS recommended step count is 10,000 a day.) 


8. Add strength training to your stretching routine. Use 
the internet to find an online strength training exercise 
programme that you can do in the comfort of your 
home. Follow the schedule set up in Chapter 7. You will 
be doing strength exercises only two days a week, with 
three days off in between to let your body adjust. 


9. Record your weekly weight and daily morning fasting 
blood glucose reading. 


10. Record the results for the “How I Feel” survey at the 
end of the week. 


WEEKS 5 AND 6: FOCUS ON FOOD QUALITY 


1. Food timing. Pay closer attention to how hungry you 
feel during your 10-hour IF. If you don’t feel hungry 
between breakfast and lunch, then your body has fully 
adjusted to the new eating window. You do not have to 
snack between meals. Think of snacks as an emergency 
option. 

2. Use the shopping list in Chapter 6 when you go food 
shopping. Try five or ten new food items from the list to 


use in preparing new Mediterranean diet recipes. 


3. Focus on lunch and dinner. Decrease the sizes of lunch 
and dinner per the instructions in Chapter 5. Pay 
attention to specific food recommendations for each of 
these meals to create a daily balanced diet. 


4. Continue with your stretching and weight training 
exercises. Add in aerobic exercise, following the 
schedule in Chapter 7. For the best benefit and least 
risk for injury, try doing all your exercise in the 
afternoon, either before or after dinner. 


5. Add 5 to 10 minutes of physical activity after dinner. It 
does not have to be immediately after eating; you can 
wait for 15 to 30 minutes and then go for a walk around 
the block, or climb three or four flights of stairs 
(holding the rail, so that you don’t fall), or get on an 
elliptical or treadmill. If you can do your aerobic 
exercise only once a day, do it after dinner, but not 
within 1 hour of bedtime. If you can only exercise close 
to bedtime, take a tepid shower to cool down so that 
you can sleep well. 

6. Sleep time. Increase your time in bed to 8 hours every 
night. 

7. If you are still struggling with falling asleep, try some 
of the strategies discussed in Chapter 8 (evening bath, 
relaxation techniques, etc.). 

8. Stay hydrated to aid in digestion, improve your energy 
levels throughout the day, and avoid headaches. 

9. Record your weekly weight and daily morning fasting 
blood glucose reading. 

10. Record the results for the “How I Feel” survey at the 
end of the week. 


WEEKS 7 AND 8: DON’T LET YOUR GUARD DOWN 


1. After six weeks, many people hit a hurdle, feeling tired 
of being rigorous with IF or wanting to “reward” 
themselves for their success by cheating a little. Don’t 
let that happen. It will only set back your ultimate 
SUCCESS. 


2. It’s okay to eat less if you find that you are not hungry 
at your set mealtimes. In fact, one of the most effective 
ways to manage diabetes is to reduce your total calorie 
intake. 


3. Review the foods you have been eating and see if you 
can make adjustments by eating more fresh fruits and 
vegetables and lean protein, and less low-GI packaged 
foods such as bread, rice, and pasta. 


4. Try a new cuisine that adheres to the tenets of the 
Mediterranean diet. There are hundreds of cookery 
books that focus on Italian, Middle Eastern, Greek, and 
Moroccan foods. Or, see if you can adapt any of your 
old favourites with healthier, low-GI ingredients. 


5. Exercise does not have to be just brisk walking and 
structured exercise. Household chores, working in the 
garden, or volunteering for a good cause all involve 
physical activity. Try to substitute your structured 
aerobic exercise time with one of these for at least one 
day a week. It can reduce your stress and provide a 
sense of achievement. 


6. Keep working on achieving better sleep. Try relaxing 
meditation music to help you unwind and fall asleep. 


7. Record your weekly weight and daily morning fasting 
blood glucose reading. 


8. Record the results for the “How I Feel” survey at the 
end of the week. 


WEEKS 9 AND 10: TAKING IF ON THE ROAD 


1. Prepare to start eating outside your home. Plan for 
communal meals that work with your food lists and 
eating schedule. 


2. Choose restaurants that feature Italian, Middle 
Eastern, Greek, or Moroccan foods. If the portions are 
larger than you have become accustomed to, take home 
half or share them family style. 


3. Discuss your progress and challenges with your family 
or friends. Your positive experience may even inspire 
your family and friends to adopt IF and keep you 
company on your IF journey. 


4. If you are feeling comfortable with your resistance 
exercise, it may be time to take it up a notch. Add more 
repetitions and/or increase the resistance. Focus on 
new muscle groups. 


5. Improve your travel sleep by bringing a comfortable 
neck pillow, eye mask, earplugs, and a nose strip/nose 
clip for on the road. In flight, you can more easily doze 
off with this gear, and in a new hotel room or bedroom, 
the eye mask and earplugs can be handy if there is too 
much light or too much noise. 


6. Schedule your next doctor’s visit and lab work for after 
completion of the 12-week challenge. Ask to have your 
fasting glucose, HbAt1c, cholesterol, and blood pressure 
checked. (Given the constraints on the NHS you may 
have to get these tests done privately, but discuss this 
with your GP or diabetes team.) 


7. Record your weekly weight and daily morning fasting 
blood glucose reading. 


8. Record the results for the “How I Feel” survey at the 
end of the week. 


WEEKS 11 AND 12: THE HOME STRETCH 


1. Eating good-quality food should not break the bank. 
Consider becoming a member of a food coop or buy 
from shops that sell in bulk—such as Costco—to buy 
wholemeal flour, olive oil, dried beans, tofu, fish, meat, 
eggs, milk, yoghurt, cheese, peanuts, almonds, 
sparkling water, vegetables, and fruits. Your area may 
have a local farmers’ market. Another good resource is 
ethnic shops such as Asian markets, which often have 
many fresh vegetables, tofu, fish at a better price, or 
new options to try. 


2. Move all your exercise to the afternoon or evening, 
with an additional walk after dinner. 


3. It is okay to nap for an hour during the day. Don’t nap 
too much, as that will make it difficult to fall asleep at 
your habitual bedtime. 


4. If you are still struggling with getting the right amount 
of sleep, try eliminating coffee, tea, and dark chocolate 
for a week. Observe if you are sleeping more or falling 
into a deeper sleep. This is a sign that you may have to 
reduce your caffeine intake to get the sleep that your 
body needs. 


5. Record your weekly weight and daily morning fasting 
blood glucose reading. 


6. Record the results for the “How I Feel” survey at the 
end of the week. 


CHART YOUR PROGRESS 


If you cannot monitor something, you cannot manage it. 
Every day, you will write down the details of your new 
circadian rhythm. It may sound burdensome, but you will 
spend less than five minutes a day recording your 
experience, and you'll be able to instantly see your 
progress. Each time you answer yes to a question on the 
chart, give yourself 1 point. A perfect score each day is 6 


points. Over time, see how you are making improvements 
to your score by aligning your eating, sleeping, and 
exercising to your circadian code. 


PROGRESS CHARTS FOR 12-WEEK CHALLENGE 


Weeks 
1-2 


Did you 
sleep 
for at 
least 7 
hours? 


After waking 
up, did you 
wait for 
at least 1 
hour before 
eating or 
drinking 
something 
with 
calories? 


Did you 
eat all 
your 
food and 
beverages 
(except 
water) 
within 12 
hours? 


Did 
you get 
outdoors 
for at 
least 30 
minutes 
during 
the day? 


Did you 
exercise 
or walk 
briskly 
for at 
least 30 
minutes? 


Did you 
stop 
eating 
and dim 
the lights 
22 hours 
before 
bedtime? 


TOTAL 

DAILY 

SCORE 
(OUT OF 6) 


Did you 
Weeks ase 
3:4 for at 
least 7 
hours? 


After waking 
up, did you 
wait for 
at least 1 
hour before 
eating or 
drinking 
something 
with 

calories? 


Did you 


eat all Old 
ie you get 
y outdoors 
food and 
beverages esl 
8 least 30 
(except 7 
minutes 
water) durin 
within 10 the ped 
hours? ” 


Did you 
exercise 
or walk 
briskly 
for at 
least 30 
minutes? 


Did you 
stop 
eating 
and dim 
the lights 
22 hours 
before 
bedtime? 


Total 
daily 
score (out 
of 6) 


Weeks 
5-6 


Did you 
sleep 
for at 
least 7 

hours? 


After waking 
up, did you 
wait for 
at least 1 
hour before 
eating or 
drinking 
something 
with 
calories? 


Did you 
eat all 
your 
food and 
beverages 
(except 
water) 
within 10 
hours? 


Did 
you get 
outdoors 
for at 
least 30 
minutes 
during 
the day? 


Did you 
exercise 
or walk 
briskly 
for at 
least 30 
minutes? 


Did you 
stop 
eating 
and dim 
the lights 
2 2 hours 
before 
bedtime? 


Total daily 
score (out 
of 6) 


Did you 
Weeks aicep 
7-8 for at 
least 7 
hours? 


After waking 
up, did you 
wait for 
at least 1 
hour before 
eating or 
drinking 
something 
with 
calories? 


Did you 
eat all 
your 
food and 
beverages 
(except 
water) 
within 10 
hours? 


Did 
you get 
outdoors 

for at 
least 30 
minutes 
during 
the day? 


Did you 
exercise 
or walk 
briskly 
for at 
least 30 
minutes? 


Did you 
stop 
eating 
and dim 
the lights 
22 hours 
before 
bedtime? 


Total 
daily 
score (out 
of 6) 


Weeks 
9-10 


| Did you 
sleep 
for at 
least 7 


hours? 


After waking 
up, did you 
wait for 
at least 1 
hour before 

eating or 
drinking 
something 
with 
calories? 


Did you Did 
eatall 
souk you get 
{edad outdoors 
beverages i 
6 least 30 
(except - 
minutes 
water) durin 
within 10 the a 
hours? ms 


Did you 
exercise 
or walk 
briskly 
for at 
least 30 
minutes? 


Did you 
stop 
eating 


and dim 
the lights 
22 hours 
before 
bedtime? 


Total daily 
score (out 
of 6) 


Did you 
sleep 
for at 
least 7 

hours? 


After waking 
up, did you 
wait for 
at least 1 
hour before 
eating or 
drinking 
something 
with 
calories? 


Did you 
eat all 
your 
food and 
beverages 
(except 
water) 
within 10 
hours? 


Did 
you get 
outdoors 
for at 
least 30 
minutes 
during 
the day? 


Did you 
exercise 
or walk 
briskly 
for at 
least 30 
minutes? 


Did you 
stop 
eating 
and dim 
the lights 
22 hours 
before 
bedtime? 


Total daily 
score (out 
of 6) 


Sun 


Total 
week 11 
score 


Mon 


Tues 


Wed 


Thurs 


Fri 


HAS MY HEALTH CHANGED? 


In addition to using the progress charts, you can track how 
the rest of your health is changing. Over the next 12 weeks, 
use the following chart to record how you feel in each of 
the same categories at the end of the week. The goal is to 
see these numbers shift upwards so that by Week 12, all 
your numbers are closer to 10. It may take a week or so 
before you notice if your health, mood, or energy improves. 
You might also see that you hit a plateau, then overcome it 
later. This is a very typical pattern we’ve found in our 
studies. 


How | Feel During the 12-Week Challenge 


Weeks > 1 2 3 4|5|/6|7|8/9|0/ nN 
]. Morning pain 
and stiffness 


2. Morning 
energy 


3. Daytime 
mental clarity 


4. Energy after 
physical 
activity 

5. Aches and 
pains 

6. Mood 


7. Hunger 
8. Gut health 


9. Bedtime 
sleepiness 


10. Sleep 


MEET KOFI 


Throughout this book, you’ve met many of my study 
participants and friends, and even my mother. This time, I 
introduce you to my friend Kofi, a shift worker who lives in 
my neighbourhood. His story reflects every aspect of 
aligning one’s life with one’s circadian rhythm. The 
changes Kofi has gone through are subtle but powerful. 
And you can see how the whole programme works by 
following his journey. 

Kofi was 36 years old when he was diagnosed with 
diabetes. He remembers the day vividly, because he never 
expected to hear his doctor say, “Kofi, you’re not doing too 
well taking care of yourself”. His HbA1c was 6.6%, and his 
fasting blood glucose was 132 mg/dL. 

Kofi always knew he was at high risk for developing 
diabetes. As an African American man who had a family 
history of heart disease and diabetes, he had too many risk 
factors to allow himself the freedom of not worrying about 
his health. He worked with his doctor to create an 
aggressive plan to control his blood glucose, and he started 
taking metformin right away. He was hoping that the 
medication would help him slow the disease, yet in just a 
few years it became progressively worse. By the time he 
was 48, the metformin alone was not enough to control his 
diabetes: in just 12 years, his HbAic had shot up to 8%, 
which was a sign that he was heading straight towards 
heart disease. This time, the doctor recommended adding 
another medication (metformin twice daily and glipizide 
once a day). Yet after living with diabetes for 15 years, by 
his fifty-first birthday, even with two meds, his HbA1c was 
7.6%. So, his doctor added a statin drug to control his 
blood cholesterol, had him take vitamin B,> to counter the 
effects of the metformin, and recommended a few over-the- 
counter aids for his occasional stomach upset. The 
cholesterol-lowering drug could also make him feel muscle 


pain once in a while, so he picked up an extra bottle of 
ibuprofen. 

As long as I’ve known Kofi, he has tried to eat healthily; 
he had long ago swapped fizzy soft drinks for fruit juice; 
avoided white bread; ate healthy snack bars, bran 
breakfast cereals, and low-fat milk; and limited his eating 
of rice to once a day. He would occasionally walk in our 
neighbourhood in the evening or during weekends. He 
often complained to me that he would get extremely hungry 
in the afternoon, to the point where he had a snack that 
was almost as big as a meal. At least once a week, he would 
wake up at night with hypoglycaemia and had to chug a 
large glass of orange juice. Kofi also complained about 
sleep problems, which are pretty common among shift 
workers. It seemed like it was always difficult for him to get 
a good night’s sleep. 

He was convinced that he had done the best he could to 
change his lifestyle, and that this gradual slide in his health 
was what should be expected with diabetes. A few of his 
friends were also living with diabetes for 15 years, were 
less careful about their diets and exercise, and were in 
worse shape. Two of them were taking daily insulin shots, 
and one had already suffered kidney damage. 

One day I was telling him about a new study I was 
working on that specifically looked at firefighters and IF. 
Kofi was intrigued, and he thought he had nothing to lose 
by signing up. After a consultation with his endocrinologist, 
he stopped taking the glipizide, as this could reduce his 
blood sugar to dangerously low levels while he was doing a 
10-hour IF. Part of the study was to keep careful notes, so 
we have a complete record of his experience. Here it is: 

WEEK 1. Prior to IF, Kofi would wake up at 4:00 a.m. and 
immediately have a cup of coffee with milk and sugar to 
completely wake up. An hour or so later, he would eat 
breakfast. He would pack lunch some days to take to work. 
He usually came back home at 3:00 p.m. when his shift was 


over, ate a meal, and then before going to bed would have a 
piece of fruit as a snack at 8:00 p.m. During the day he 
would also snack a few times—chewing on something 
“healthy” like a granola or protein bar. 

On Day 1, Kofi recorded his morning fasting blood 
glucose 30 minutes after waking up, and it was 172 mg/dL. 
Way too high, and he jumped right into a 10-hour IF eating 
window of 8:00 a.m. to 6:00 p.m. The first week was hard, 
as he had hunger pangs after his last meal. His poor sleep 
felt worse than usual because he now had to deal with a 
hunger headache. After three days, his body revolted and 
he had to revert to a small snack after dinner, and that 
seemed to do the trick. His IF eating window was now 
roughly 11 hours. 

WEEK 2. Kofi decided to go for a walk on Saturday morning 
by Lake Miramar. The walk around the lake is five miles, 
and he had never done such a long walk before. The walk 
took 1 hour 25 minutes, and when he was done, Kofi was 
tired. He realised that many of his joints were weak or 
painful. But he was happy that he could make it around the 
lake. By the end of Week 2, his nightly hunger pangs had 
subsided, and for the first time he was able to sleep for 6 
hours, only waking up for a short time to go to the loo. 

WEEKS 3 AND 4. Kofi decided to go back to a 10-hour IF. His 
Saturday morning walk around the lake was becoming less 
painful, yet it still took about the same amount of time. He 
also noticed that his morning blood glucose had come down 
slightly to between 160 and 170 mg/dL for 13 out of 14 
days. One day, it was over 170 mg/dL. By the end of four 
weeks, his joint pain was almost gone. On Saturday and 
Sunday nights, he could sleep uninterrupted for 7 hours 
and he felt great the following mornings. He thought the 
reason may be a combination of IF, the long walks, and 
reduced stress. 

WEEKS 5 TO 8. By Week 5, his new lifestyle felt normal, 
without any effort. There were no more hunger pangs, his 


joint pain had substantially reduced, his sleep was 
improving to the point where only two or three nights ina 
week Kofi would wake up at night. His mood was also 
getting better. His family noticed that he was more 
energetic even after a long shift of work. Best of all, his 
morning fasting glucose was now hovering between 140 
and 150 mg/dL. Those were numbers he hadn’t seen in 
years. 

WEEKS 9 TO 12. My firefighter study ended after Week 12, 
but Kofi was able to stay on his new IF lifestyle while 
continuing to work the early-morning shift. He shaved off 
10 minutes from his five miles around the lake. In fact, he 
was becoming quite competitive in walking and would feel 
bad if someone overtook him. He had also lost some weight. 
By this point, his fasting glucose was hovering between 130 
and 140 mg/dL. 

At the end of 12 weeks, when he got his lab tests done, 
he was surprised to see his HbAic drop from 7.6 to 7.1%. 
He hadn’t seen numbers so low in four years. In a simple 
sense, he had reversed his diabetes by four years, and he 
was able to achieve it even after getting off one diabetes 
medication. He was becoming a strong believer of “IF is 
medicine”. 

By this point, Kofi no longer had to keep records because 
the study was over. But he liked the sense of control that 
knowing his numbers provided. In fact, he had started 
taking his blood glucose reading 30 minutes after lunch or 
dinner, as well as before breakfast. Sometimes he was 
surprised to see readings as high as 220 mg/dL. He 
thought there was still room for improvement when it came 
to making good food choices, and that he could lower his 
blood sugar even more. So, he convinced his 
endocrinologist to prescribe him a CGM. 

Although Kofi’s wife, June, had perfect blood sugar levels, 
she was slightly overweight and was mildly hypertensive, 
with a blood pressure reading of 130/85. She never wanted 


to take a blood pressure medication. She also wanted to try 
IF to lose some weight and improve her blood pressure. So, 
she joined Kofi in his IF. She didn’t have to check her blood 
sugar and didn’t want to check her blood pressure every 
day. She just wanted to step on the scale every week. Kofi 
was thrilled that they would do IF together. 

WEEKS 13 TO 16. After putting the CGM on, Kofi was like a 
kid at a science fair. After every meal he would check his 
blood glucose to see how it rose, how long it stayed up, and 
how long it took to resume a normal level. The first week 
was an eye-opener for him. Almost every “healthy” cereal 
and wheat bread he had in his cupboard was causing sugar 
spikes above 200 mg/dL. The healthy snack bars were no 
exception. A post-snack glucose as high as 180 mg/dL was 
common. He also realised that none of his fruit juice 
choices were actually healthy. Everything he ate or drank 
was spiking his glucose above 160 mg/dL. 

He started to experiment with almost everything he was 
eating. He would look up the glycaemic index of foods on 
the web and check his CGM after eating them. It became a 
glucose game for him. After testing homemade meals, 
packaged foods, snacks, and beverages, he came to a 
simple conclusion: the food items that came in ready-to-eat 
packages were not good for him. The bread, pasta, and rice 
he ate daily were also not that good for his blood sugar 
levels. It was one thing to be told which foods may not be 
good for diabetes, and it was another to experience first- 
hand how his blood sugar was reacting. The CGM became 
his best friend. 

He also started experimenting with his exercise routine. 
One day, 30 minutes after finishing his dinner, he went for 
a walk around the block. His post-dinner glucose reading 
had gone up to 200 mg/dL. But after just 15 minutes on his 
walk, his blood glucose reading started to go down, and in 
the next 30 minutes it reached 140. This was significantly 
different from his typical post-dinner reading, when his 


glucose would remain around 200 and would take almost 
two or three hours before going down to 140. He repeated 
the walking experiment the next day, and he got a similar 
result. He tried it after lunch; same result. Just 15 minutes 
of brisk walking after a big meal was as effective as taking 
a diabetes pill. The walk became his new routine. Instead of 
looking forward to a post-dinner snack, he was eager for 
his post-dinner walk and checking on his CGM. 

By the end of 16 weeks (and just 4 weeks of wearing the 
CGM), Kofi noticed that on the days in which he ate 
healthily and did some brisk walking, his blood sugar 
throughout the day would rarely go above 180 mg/dL and 
his morning blood glucose would be below 130. On one day, 
he could not believe his glucose reading in the morning— 
119 mg/dL. He checked again with a finger-prick glucose 
reading and it was very close—121. He was ecstatic. In his 
15 years of living with diabetes, he had never seen a lab 
glucose test or at-home morning fasting blood glucose 
reading of 120 mg/dL. 

Waking up in the middle of the night and failing to go 
back to sleep was a thing of the past. He also started some 
resistance training at home using free weights and his body 
as weight (push-ups, sit-ups, planks, etc.). He tried to do at 
least 10 minutes of stretching before or after his resistance 
training and his weekend walk around the lake. 

WEEKS 17 TO 20. Kofi was now focused on changing what he 
ate and preparing most of his meals at home. Instead of 
buying bread from the shops, he bought stone-ground 
wholemeal flour and started baking his own low-glycaemic 
bread. Similarly, he switched to wholemeal pasta and 
parboiled or brown rice as his main starches. For breakfast, 
he would enjoy his homemade bread with a slice of 
avocado, a slice of cheese, and a hard-boiled egg or an 
omelette. For lunch, he switched between a salad and a 
small grilled fillet of fish, grilled mushrooms, or tofu and a 
side of sautéed or grilled vegetables, or a bowl of lentil 


soup with a serving of brown rice topped with butter. His 
family dinners became quite small and consisted typically 
of some meat sautéed in olive oil with fresh vegetables. His 
old shop-bought snacks were mostly gone. His new snacks 
were roasted and unsalted peanuts in their shells, 
edamame, dried figs, homemade houmous and baby 
carrots/celery sticks/cucumber, and roasted almonds. He 
and his wife June started to make their own yoghurt and 
cottage cheese at home, and they found that it would last 
almost the entire week and tasted much better than the 
shop-bought versions. And surprisingly, Kofi found eating 
healthily by preparing meals at home was actually cheaper 
than eating out or eating packaged foods. 

WEEKS 21 TO 24. By the end of Week 20, Kofi had a new life. 
His general sense about diabetes had flipped from diabetes 
being in charge of his life to his being in charge of his blood 
sugar. He started dreaming about what he would do 
beyond 60 or 65 years of age. He called his doctor to 
schedule new labs for the end of 24 weeks. 

By Week 23, he could finish the five-mile loop of the lake 
in 55 minutes, and afterwards he didn’t feel tired at all and 
was ready for the second lap. His daily step count was up to 
7,000 steps a day. He realised that he had more muscle 
pain and sore joints when he was sedentary. Even though 
he was walking more these days, he barely had any muscle 
pain. He felt he was 10 to 15 years younger. 

After 24 weeks, when he got his lab results, they proved 
that his biological clock had literally dialed back his 
diabetes by 12 years. His fasting blood glucose came out at 
126 mg/dL, and HbAic was 6.8%—the number he had ten 
years ago. But more than that, he was sleeping better, 
feeling more energetic, had less body pain, and was 
happier than before. He was at his best weight—134 
pounds. His cholesterol had also come down to a point 
where his doctor recommended that he reduce his 
cholesterol medication by half. 


As his family continued with their IF, his wife also lost a 
few kilos and her blood pressure became normal. They 
chose to celebrate their new healthy life with new clothes— 
both Kofi and June had lost enough belly fat that they 
dropped a whole trouser size. 

Although he cannot go back in time and erase diabetes 
from his health history, Kofi is insisting that his son, who is 
18 years old, and his daughter, who is 16 years old, start 
getting their fasting blood glucose and HbAi1c tests done 
every year at their annual health checkups. He is also 
hoping that the new circadian lifestyle that his family has 
adopted will give his children years of a healthy and 
productive life. 


FINAL THOUGHTS 


Kofi’s story isn’t unique. In fact, it’s more the rule than the 
exception for our study participants. Now you can see the 
same results by working in alignment with this new 
lifestyle. 

Circadian science is new, and the breakthroughs we are 
finding are helping people live many additional years, with 
much better health. It is becoming apparent that when 
people follow IF diligently, and they combine it with an 
optimum circadian rhythm, they can see multiple benefits 
beyond glucose control. Every day, we are learning that an 
optimum circadian rhythm, practised through IF and the 
many other suggestions I’ve made in this book, has 
numerous benefits for various organ systems, the body’s 
immune system, and the brain. Scientists from all over the 
world and all leading funding agencies are recognising the 
untapped potential of a healthy circadian rhythm, either 
alone or in combination with medication, as the best 
approach to prevent, manage, and reverse a wide range of 
diseases, from cancer to dementia. We will know soon 


whether IF, with an optimum circadian code, is the multi- 
solving magic bullet for good health. 


THE COMPLETE BENEFITS OF OPTIMISING YOUR CIRCADIAN CODE 


Disrupted Circadian Code Optimum Circadian Code 


Gluclose intolerance, insulin resistance Better blood glucose 
Fatty liver disease Healthy liver 


High cholesterol Better cholesterol 


Inflammation Low inflammation 
Obesity Weight loss 
Poor sleep Better sleep 
Brain fog Better focus 
Low energy More energy 


Kidney disease Healthier kidneys 


Increased hunger Reduced hunger 


Harmful gut microbiome : Healthy gut microbiome 
Compromised muscle function Increased endurance 
Cardiovascular disease Improved heart function 
Irregular bowel movement Regular bowel movement 
Increased cancer risk Reduced cancer risk, better treatment outcomes 


Complete benefits of living with optimum circadian code by adopting a 10-hour 
intermittent fasting, sleep discipline, and daily exercise. 


In the meantime, we do know that diabetes is a silent 
pandemic raging throughout the world, and it is the cause 
of a specific downward spiral of health that ultimately ends 
in heart disease, stroke, liver disease, cancer, kidney 
failure, or dementia. Diabetes also makes it easy for 
infectious diseases like COVID-19 to do terrible damage to 
the body and brain. Yet when IF and better circadian 
alignment is practised over a few months, people can 
retrain the liver and fat tissues to break down unwanted fat 
and cholesterol, reversing liver disease. In preclinical 
studies, we have found a clear sign of a reduction in risk for 


heart disease. We are also finding that IF improves kidney 
function. 

I thank you for following along with my research, and I 
hope you will start implementing this programme today. 
Then you will join the thousands of people all over the 
world who are taking their health into their own hands. All 
you need to do is follow your natural code. It’s time for you 
to experience the IF difference for yourself. I sincerely wish 
you luck as you begin this journey to reach the best health 
of your life. 


